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PREFACE   TO   THE   THIRD   EDITION. 


The  continued  success  of  this  work  has,  after  an  interval  of 
only  three  years,  again  imposed  on  the  Author  the  agreeable 
duty  and  responsibility  of  preparing  another  edition.  That  the 
object  for  which  it  was  originally  written, — viz.,  to  give 
an  impetus  to  the  study  of  Veterinary  Science,  and  to  enable  it 
to  take  its  proper  place  in  the  sphere  of  Medicine, — is  being 
gradually  accomplished,  is  evidenced  by  the  demand  for  this 
and  similar  works  in  the  United  States  and  throughout  the 
Colonies,  as  well  as  at  home. 

While  making  a  careful  revision  of  the  text,  it  has  also  been 
found  necessary,  in  order  to  keep  pace  with  the  rapid  advance 
of  Medical  Science,  to  re-cast  some  portions  and  make  consider- 
able additions  to  others.  The  chapters  on  Parasites,  originally 
written  by  Dr.  Cobbold,  have  been  almost  entirely  re-cast ;  and 
in  carrying  out  this  special  work  the  Author  has  been  ably 
assisted  by  his  colleague  Mr.  A.  N.  M' Alpine,  B.Sc,  Professor  of 
Natural  History  and  Botany  at  the  New  Veterinary  College,  as 
also  in  the  drawings  illustrating  the  configuration  and  develop- 
ment of  various  Parasites,  of  which  six  plates,  with  explanatory 
descriptions,  have  been  added. 

The  recent  successful  experiments  in  inoculation  by  Pasteur 
and  others,  which  were  so  graphically  explained  at  the  Inter- 
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national  Medical  Congress  in  London  in  1881,  mark  a  new 
departure  in  the  field  of  Medical  Science,  in  its  application  to 
various  diseases ;  as  also  the  successful  demonstration  of  the 
germ  theory  of  Koch  in  Septicaemia,  Tuberculosis,  &c.  The 
Author  has  had  his  attention  closely  directed  to  these  theories 
and  their  demonstration,  and  their  discussion  forms  part  of  the 
Supplement  which  he  has  found  it  necessary  to  add  to  this  work 
in  recording  the  most  recent  discoveries  and  observations  in 
Pathology. 

A  series  of  original  experiments  have  for  some  time  been 
conducted  by  the  Author  on  the  causes  and  nature  of  a  hitherto 
mysterious  and  most  destructive  disease  amongst  Sheep,  namely, 
"  Louping-ill ;"  as  the  result  of  which  he  believes  he  has  been 
successful  in  discovering  the  existence  of  an  organism  which 
may  reasonably  be  considered  as  the  cause  of  the  disease. 
Assisted  by  his  colleagues.  Dr.  Hunter,  Professor  of  Physiology, 
Mr.  Lewis,  Professor  of  Anatomy,  and  his  son,  Mr.  W.  0. 
Williams,  Demonstrator  of  Practical  Pathology,  who  for  many 
months  patiently  and  cheerfully  helped  him  with  the  experi- 
ments, many  hundreds  of  observations  and  cultivations  of 
the  organism  were  made,  and  the  conclusions  deducible  there- 
from viewed  from  every  standpoint,  with  the  ultimate  results 
given  in  the  Supplement.  Dr.  Hunter  also  made  the  micro- 
scopic drawings  of  the  Bacillum  Chorcce  Ovis, 

An  entirely  new  disease  has  been  discovered  in  Sheep,  viz., 
Lipffimia,  or  Fatty  Blood,  observations  on  which  will  also  be 
found  in  the  Supplement. 

••  .•:*:  /.   ••:  .••:  ?    •    : 

All  the^  lnvestigati(5ns  nntl  diseO^^tfitf^  Ureiiot  only  of  much 
general  interest,  but  are  also  of  the  greatest  importance  to  the 
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Profession  in  their  direct  bearing  on  the  food  supply  of  the 
country.  The  preservation  of  health,  and  the  prevention  of 
disease,  local  or  epizootic,  among  our  Domesticated  Animals,  has 
become  as  much  a  national  question  as  that  of  the  population 
itself,  and  will  yet  come  to  occupy  that  attention  from  the 
legislature  due  to  its  importance.  In  connection  with  this 
subject,  the  Author  has  to  remark  that,  with  reference  to 
the  so-called  Pleuro-Pneumonia  among  American  Cattle,  he 
has  seen  no  reason  to  modify  his  views,  first  given  in  the 
last  edition  of  this  work ;  the  Government  of  the  United 
States  having,  through  Dr.  Lyman  and  others,  made  an 
exhaustive  examination  of  the  whole  question,  and  issued  a 
Keport  which  proves  that  no  Contagious  Pleuro-Pneumonia 
exists,  or  has  existed,  in  those  districts  from  whence  Cattle  are 
imported  into  this  country. 

W.  W. 

New  Vktbrinary  College, 
EuiNBOBOH,  Ist  September  1882. 


PREFACE  TO  THE  SECOND  EDITION. 


Considering  the  imperfections  and  errors  necessarily  attending 
the  preparation  of  the  first  edition  of  this  work,  which  was 
written  amidst  many  distracting  difficulties,  it  is  gratifying  to 
the  Author  that  another  edition  has  been  already  called  for. 

To  meet  the  requirements  of  advancing  scientific  knowledge, 
the  Author  has  submitted  the  work  to  a  careful  revision ;  and 
in  so  doing,  while  following  in  the  lines  of  the  former  edition, 
he  has  found  it  necessary  to  modify  some  of  his  former  conclu- 
sions, and  has  re-written  some  portions  and  added  largely  to 
others,  with  the  view  of  incorporating  the  results  of  all  the 
recent  experiments  in  reference  to  the  pathology,  development, 
contagiousness,  and  prevention  of  disease,  in  our  Domestic  Ani- 
mals. The  diseases  to  which  he  has  found  it  necessary  more 
immediately  to  direct  his  attention  are  Bronchitis,  Pleuro- 
pneumonia Contagiosa,  Swine  Plague,  Anthrax,  Purpum,  and 
some  of  the  Parasitic  Diseases. 

Considered  in  connection  with  the  vital  question  of  our  food 
supply,  the  study  of  some  of  these  has  recently  acquired  new 
and  great  importance;  and  the  Author  would  impress  on  Students, 
and  on  the  Veterinary  Profession  generally,  the  necessity  of 
giving  their  utmost  attention  to  this  question,  as  it  opens  up 
a  sphere  of  usefulness  to  the  practitioner,  which  cannot  but  give 
a  stimulus  to  the  study  of  Veterinary  Science,  and,  at  the  same 
time,  confer  a  great  benefit  on  the  Public. 
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Tlie  existence  and  characteristics  of  Pleuro-pDeiimonia  Con- 
tagiosa and  Bronchitis  in  Homed  Cattle,  were  lately  the  subject 
of  diflerences  of  opiuioii  between  the  Vetcrinaiy  Officers  of  the 
rrivy  Council  and  the  Author,  in  connection  with  the  alleged 
existence  of  Pleuro  amon^^t  Amencaa  Cattle  imported  into  this 
cauntr\%  and  slaughtered  at  Liverpool  to  prevent  contagion. 
Tlie  Autlior  has  ver)'  carefully  studied  the  post  ijiorkm  ap- 
pearances of  both  diseases,  and  submits  his  conclusions  to 
the  profession.  The  opportunity  of  studying  the  post  mmiem 
appearances  of  Bronchitis  in  its  earlier  stiiges  but  seldom  occurs ; 
and  liad  it  not  been  for  the  slaughter  of  the  cattle  referre<i  to,  the 
lesions  induced  by  the  initiid  stages  of  intimuniation  of  the 
Lronchial  tubes  could  not  have  been  so  minutely  demonstrated. 

The  Author  does  not  deny  the  existence  of  Pleuro  in  some 
of  the  Eastern  States  of  America,  but  it  has  not  yet  been  proved 
that  this  contagious  malady  prevails  in  the  Western  States, 
from  whence  cattle  are  brought  to  this  country.  Of  this,  how- 
ever»  he  is  conJident,  that  in  none  of  the  diseased  lungs  of  the 
cattle  referred  to  did  he  find  the  characteristics  of  Contagious 
rieuro ;  but,  in  all,  those  of  Bronchitis.  In  this  investigation 
lie  has  received  much  valuable  assistance  from  Dr.  Hamilton, 
Pathologist  to  the  Koyal  Infirmary,  and  iJenionstrator  of  Alorbid 
Anatomy  in  the  University  of  Edinburgh,  by  whom  the  micro- 
pic  appearances  were  kindly  dmwn. 

In  conclusion^,  the  Author  begs  to  state  that  the  work  is  in- 
tended more  to  demonstrate  the  genemi  princii>les  of  Veterinary 
Medicine  than  to  give  details  as  to  the  treatment  of  disease,  and 
the  various  doses  of  medicine  to  be  given  in  practice. 


W.  W. 


KlW    V^TEBTNART  COLLBOB, 


■^ 


PREFACE  TO  THE  FIRST  EDITION. 


This  work  is  intended  to  be  a  companion  to  that  on  the 
Principles  and  Practice  of  Veterinary  Surgery,  published  two 
years  ago,  and  of  which  a  second  edition  has  been  called  for, 
and  is  about  to  be  issued. 

The  first  portion  is  devoted  to  a  brief  elucidation  of  General 
Pathology,  as  applied  to  the  Domesticated  Animals,  and  the 
second  to  a  description  of  Special  Diseases  other  than  Surgical. 
An  endeavour  has  been  made  in  the  following  pages  to  arrive 
at  a  scientific  classification,  by  the  arrangement  of  Diseases  under 
two  heads,  namely.  Contagious  Diseases  and  Non-Contagious. 
Much  difficulty  has  been  experienced  by  the  Autlior  in  satisfac- 
torily arranging  Non-Contagious  Diseases,  as  in  many  instances 
the  causes  are  still  obscure.  But  so  far  as  modern  science  and 
experience  have  enabled  him,  he  has  arranged  and  classified 
almost  all  the  Diseases  with  reference  to  their  causes,  especially 
when  these  have  been  ascertainable.  Stress  has  been  laid  on 
the  nature  of  the  various  Diseases,  with  the  special  view  of 
encouraging  a  rational  mode  of  treatment. 

In  the  preparation  of  this  work  the  Author  has,  in  addition  to 
his  own  resources,  had  the  assistance  of  others  who  have  made 
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particular  branches  their  special  study.  Wliere  he  has  availed 
himself  of  such  assistance,  it  has  been  duly  acknowledged; 
but,  in  addition,  he  cannot  omit  specially  to  thank  Dr.  Cobbold 
for  his  paper  on  Parasites;  Mr.  C.  Lyman,  V.S.,  Boston,  U.S., 
for  an  account  of  Cerebro-Spinal  Meningitis  as  it  presents  itself 
in  America ;  Mr.  James  Anderson,  V.S.,  Glasgow,  for  his  trans- 
lation of  the  Chapters  on  Charbon;  Mr.  Archibald  Eobinson, 
V.S.,  Greenock,  for  his  paper  on  Maladie  du  Cdit;  and  to 
Professor  Vaughan  for  his  excellent  Drawings  and  other 
valuable  help. 

The  Author  would,  in  conclusion,  express  the  hope  that  this 
work,  prepared  in  the  face  of  grave  obstacles,  may  meet  with 
acceptance  by  his  professional  brethren,  and  others  interested 
in  the  advancement  of  Veterinary  Science. 

W.  W. 


New  Vetebinart  College, 

Gatfisld,  Edinburgh, 

October  187iL 
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VETERINARY  MEDICINE. 


CHAPTER    L 


INTRODUCTOEY. 

TftB  external  diseases  incidental  to  the  domesticated  animals 
having  been  discussed  in  my  work  oii  Veterinary  Surgerj%  I 
purpose  in  the  present  volume  to  enter  into  a  consideration  of 
the  more  purely  medical  or  internal  ailments  from  wliicb  our 
patients  are  liable  to  suffer. 

I  bave  advisedly  made  a  distinction  between  Veterinary 
Medicine  and  Veterinary  Surgery,  not  only  for  the  reason  that 
the  subjects,  thus  divided,  are  more  easily  dealt  with,  but 
because  conclusions  which  may  be  considered  almost  hypo- 
thetical and  speculative  in  medicine,  are  replaced  in  suigery  by 
the  tangible  and  demonstrable. 

Medicine  is  studied  as  a  science  and  as  an  art :  as  a  science, 
when  it  inquires  into  all  the  circumstances  under  which  diseases 
become  developed,  the  condition  of  their  existence,  aud  into  their 
nature  and  causes ;  as  an  art,  when  it  is  directed  towards  the  re- 
aition,  the  prevention,  and  cure  of  diseases.     In  fact  it  is  the 

fcof  understanding  the  nature  of  diseases,  so  far  as  to  appreciate 
tlieir  causes,  to  prevent  their  occurrence  when  possible,  and  to 
pnymote  their  cure  or  to  relieve  them  when  they  occur. — 
(Big LOW*    Aitken,) 

In  order  that  the  student  be  enabled  to  comprehend  Medicine 

a  science,  and  its  application  as  au  ai't,  it  is  necessary  he 
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should  understand  Pathology,  which,  in  its  full  and  proper 
meaning,  implies  a  knowledge  of  diseased  processes,  abnormal 
conditions,  and  morbid  structures,  as  well  as  what  precedes 
them  and  what  results  from  them.  For  this  purpose  a  knowledge 
of  many  collateral  branches  of  science  is  essential,  more  parti- 
cularly a  knowledge  of  Physiology  ;  and  no  one  can  be  a  physio- 
logist without  being  an  anatomist  and  a  chemist.  By  Physiology 
is  meant  that  science  which  treats  of  the  conditions,  phenomena, 
and  laws  of  life  whilst  the  animal  body  is  in  a  state  of  health. 
Without  ar  knowledge  of  the  laws  of  health,  it  is  impossible  to 
grasp  and  comprehend  the  laws  of  disease,  for  it  may  be  truly 
said  that  the  latter  are  but  perversions  of  the  former,  and  are 
natural,  or  physiological,  under  the  operation  of  existing  circum- 
stances and  causes. 

Jn  addition  to  Pathology  and  Physiology,  Medicine  compre- 
hends Therapeutics,  or  the  science  which  explains  the  actions  of 
remedies  upon  the  animal  body,  the  means  by  which  disease  may 
be  naturally  overcome,  and  a  return  to  health  assisted  and  pro- 
moted ;  and  Hygiene  or  Prophylaxis,  which  treats  of  the  sanitary 
condition,  food,  and  surroundings  wliereby  disease  may  be  pre- 
vented, and  all  other  methods  by  which  health  may  be  preserved. 

Disease  may  also  be  studied  clinically  :  that  is  to  say,  disease 
may  be  studied  as  it  presents  itself  in  each  particular  case  to 
the  attention  of  the  observer.  The  term  clinic  can  scarcely,  with 
propriety,  be  applied  to  any  method  by  which  diseases  of  the 
lower  animals  are  studied,  as  it  means  "  a  patient  who  keeps  his 
bed,"  but  for  the  want  of  a  better,  and  as  it  is  now  a  generic 
term,  I  am  constrained  to  retain  it. 

Before  proceeding  further  with  our  object,  it  is  necessary 
that  I  endeavour  to  give  a  definition  of  disease,  and  this  I  can 
only  do  by  following  the  rules  already  laid  down  by  our  latest 
pathologists.  A  definition  of  disease  can  only  be  arrived  at  by 
comparing  it  with  the  standard  of  health,  and  health,  says 
Williams,  "  consists  in  a  natural  and  proper  condition  and  pro- 
portion in  the  functions  and  structures  of  the  several  parts  of 
which  the  body  is  composed ; "  but  no  fixed  rule  can  be  applied 
to  this,  for  what  is  health  in  one  may  be  disease  in  another,  and 
there  are  degrees  or  gradations  of  health  which  cannot  be  said 
to  be  due  to  disorder  or  disease.  For  example,  one  animal  may 
fatten  and  maintain  the  most  robust  health  upon  the  same 
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quantity  of  food  that  would  keep  another  thin  and  poor.  '*  In 
plain  words,  health  does  not  signify  any  fixed  and  immntahle 
conditions  of  the  body,  nor  does  health  necessarily  imply  the 
integrity  of  all  the  bodily  organs :  it  is  not  incompatible  with 
great  and  permanent  alterations,  nor  even  Mith  the  loss  of  parts, 
that  are  not  vital.  Our  comprehension  of  health  being  thus 
indefinite,  our  idea  of  disease  must  be  indefinite  also ;  and  the 
l>est  detinition  that  can  be  given  of  it  is,  that  it  is  a  deviation 
from  the  state  of  health,  consisting  generally  in  a  change  in  the 
properties  or  structure  of  any  tissue  or  organ,  which  renders 
such  tissue  or  organ  inadequate  to  the  performance  of  its  healthy 
actions  and  functions." — (Watson.) 

It  must  not,  however,  be  supposed  that  disease,  as  exhibited 
by  an  unnatural  or  morbid  condition,  and  by  phenomena  which 
are  seemingly  abuomia!,  is  unnatunil  in  itself;  for  in  reahty 
disease  may  be  looked  upon  as  the  natural  expression  of  a  com- 
bination of  conditions,  the  essential  and  proper  consequences 
of  some  cause  or  intluence  which  Jias  acted,  or  is  acting,  upon 
the  animal  body.  To  adduce  a  fa.miliar  example,  let  us  suppose 
a  blister  is  applied  to  the  skin :  the  inflammation  of  the  skin 
which  is  thus  produced  is  certainly  unnatund,  and  may  with 
pmpriety  be  called  disease ;  but  if  we  look  further  into  the  matter, 
we  can  easily  understand  that  the  inflammation,  vesication,  or 
even  idceration  so  induced  are  the  natural  results  of  the  action 
of  the  in-itant, — in  fact,  the  proper  and  healthy  reaction  of  a 
healthy  organism  to  the  irritation  of  the  blister.  The  absence 
of  this  reaction — the  skin  remaining  heal th}-— under  such  con- 
ditions would  indeed  be  unnatural,  unlooked  for,  and  incompre* 
hensible.  Tliis  may  be  taken  as  a  type  of  cause  and  eflect  in  all 
diseases :  it  is  not  the  iullamed  comlition  of  tlie  skin,  nor  even 
the  constitutional  disturbance  which  may  be  caused  by  a  severe 
blister,  but  the  presence  of  the  blister  that  is  really  unnaturaL 
This  illustration,  homely  as  it  may  seem,  is  important,  as  all 
real  advancement  in  prevention  and  treatment  is  based  upon 
a  due  appreciation  of  the  causes  of  disease;  for  in  the  past, 
more  particularl}^  in  Veterinary  Medicine,  the  aim  and  purpose 
of  practice  has  been  directed  to  the  treatment  of  symptoms — to 
deal  with  effect,  often  ignoring  the  cause.  Hence  the  many 
systems,  founded  on  erroneous  bases,  by  which  diseases  have 
been  combated,  have  been  productive  of  much  harm. 
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PATHOLOGY, 

Pathology,  or  more  properly,  when  applied  to  the  lower  animals, 
Zoo-Pathology,  is  derived  from  the  Greek  words  TIaOog,  a 
disease,  and  Aoyoy,  a  discourse — the  doctrine  of  disease;  and 
is  divided  into  General  and  Special  Pathology. 

General  Pathology  includes — Is^.  Etiology,  or  a  knowledge 
of  the  causes  of  disease :  2d,  Semiology  or  Symptomatology,  or 
a  knowledge  of  the  morbid  phenomena  or  symptoms  by  which 
disease  is  manifested:  3d.  Pathogeny,  which  deals  with  the 
seats  or  localities  of  disease :  4th,  Nosology — ^its  division  and 
classification:  5th.  Diagnosis — the  methods  by  which  it  is 
detected — its  distinction :  6th.  Prognosis — its  probable  results ; 
and  Morbid  Anatomy,  including  Histology — the  method  by 
which  the  morbid  alterations  of  structure  and  the  elementary 
constituents  of  diseased  products  are  discovered. 

Etiology. — 7%e  causes  of  disease,  or,  in  other  words,  the  cir- 
cumstances which  precede  it,  and  to  which  its  occurrence  is  due, 
are  arranged  under  three  heads,  namely — the  predisposing,  the 
exciting,  and  the  proximate. 

The  term  proximate  is  used  to  represent  the  pathological  con- 
dition or  essential  bodily  change  on  which  the  symptoms  of 
disease  depend ;  in  fact,  the  proximate  cause  has  been  stated 
to  be  the  disease  itself,  and  for  this  reason  some  writers  have 
expunged  the  term,  and  have  been  content  to  arrange  the  causes 
of  disease  under  the  heads  predisposing  and  exciting.  Later 
writers,  however,  have  revived  the  term,  and  Dr.  Bristowe  gives 
the  following  illustration :  "  A  woman  who  has  been  frequently 
exposed  to  the  contagion  of  scarlet  fever  without  taking  the 
disease,  becomes  at  the  period  of  childbirth  again  exposed,  and 
now  suffers  from  a  virulent  attack.    Here,  parturition  (which. 
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as  we  know,  renders  women  peculiarly  susceptible  of  the  con- 
tagious fevers)  is  tlie  predisposing  cause,  the  scarlatinal  con* 
tQ^ium  13  the  exciting  cause,  and  the  infianimatory  processes 
Ding  on  in  the  sMn,  tonsils,  and  elsewhere,  the  proximate  cause 
of  most  of  the  symptoms  which  the  patient  manifests.  But  the 
exciting  cause  of  the  scarlet  fever  is  obviously  the  proximate 
cause  of  that  disease,  and  the  proximate  causes  of  its  several 
secondary  phenomena  are  just  as  obviously  their  exciting  causes/* 
The  distinction  between  the  exciting  and  the  proximate  causes 
is  thus  purely  artificial ;  whereas  the  difterences  between  the 
predisposing  and  excitmg  causes  are  generally  well  marked ;  but 
the  co-operation  of  both  of  these  kinds  of  causes  is,  however, 
generally  necessary  to  produce  disease. 

Fredispomig  caitses  of  disease  differ  from  a  predlspontwn  to 
disease.  The  first  may  be  certain  influences  operating  upon  the 
animal  body  from  mthout,  such  as  heat,  cold,  vitiated  atmo- 
sphere, inordinate  work,  the  quality  of  the  food,  poisons,  &c. ; 
wliilst  a  prcdv^omiia7i  to  disease  is  always  ijitritmc,  existing 
within  the  animal  body,  and  is  very  frequently  found  to  arise 
from  some  hereditary  taint.  For  example,  horses  of  certain 
breeds  become  roarers,  or  otherwise  defective  in  their  wind,  from 
no  appreciable  cause.  Annuals  thus  aiTi^eted  are  said  to  have  a 
hereditary  predisposition  to  these  infirmities.  In  such  instimces, 
the  predisposition  may  be  truly  said  to  be  the  predisposing 
influence  whiidi  has  given  rise  to  the  disease  of  which  roaring  or 
other  defect  in  the  respiratory  function  is  the  symptom ;  but  it 
cannot  be  maintained  that  a  violent  inflammation  of  the  laiynx 
or  of  the  lungs,  when  succeeded  by  roaring,  constitates  a  j^redis- 
position,  although  they  axe  most  certainly  the  predisposing,  and 
in  some  instances  the  exciting  causes  of  the  same  pathological 
condition. 

Predisposing  causes  of  disease  commonly  consist  of  various 
circumstances  which  influence  the  functions  or  structures  of  the 
body  in  an  unfavourable  manner,  yet  short  of  actual  disease; 
or,  in  uther  words,  those  general,  non-specilic  conditions  which  by 
their  influence  so  alter  the  health  of  the  system,  or  the  condition 
of  parts  of  it,  as  to  render  them  specially  suitable  for  the  develop- 
ment of  certain  diseases,  provided  that  an  animal  so  predisposed 
be  subjected  to  the  influence  of  the  excitants  of  such  diseases. 

TA€  exciting  causes  of  disease  are  those  circumstances  and 
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agents  which,  operating  on  the  body,  especially  when  predis- 
posed, may  excite  disease ;  amongst  them  are  included  those 
specitic  causes,  or  elements  of  disease,  which  stamp  their  in- 
di>'iduality  on  the  morbid  processes  wliich  ensue  in  the  animal 
body  when  the  genns  of  such  diseases  happen  to  become 
implanted  therein  (as  in  glanders,  rabies,  rindeipest,  scabies, 
&c.),  and  are  divided  into  the  cognizable  and  non-cognizable. 
The  lirst  includes  all  the  physical  and  other  agents  of  whose 
existence  we  can  take  cognizance,  independently  of  their  opera- 
tion in  producing  disease.  The  non-cognizable  causes,  on  the 
other  hand,  elude  our  senses,  and  we  infer  their  existence  only 
from  their  morbific  effects. 

The  pi^lisposing  and  exciting  causes  of  disease,  when  ex- 
isting within  the  system,  are  called  intrinsic,  endopathie,  or 
intenial:  but  when  they  arise  without  the  system,  they  are 
denominateil  extrinsic,  cxojhithiCy  or  external  causes  of  disease. 

l\\\ii<2K*si}Vf  cauM's  of  distosis, — The  most  important  and 
generally  reoogniseil  pr^isposing  causes  of  disease  are — 

[}.)  Jlif  \.\jit{<n^€  of  aji. — ^Tliis  is  not  so  striking  in  the 
lower  animals  iis  in  man,  but  still  it  plays  an  important  part. 
In  the  do:;,  for  example,  the  period  of  dentition  renders  the 
animal  liable  to  liis  of  compulsion,  panilysis,  disturbances  of 
the  diizvstivo  pnvoss.  with  vomition.  irregularity  of  the  faecal 
disv*h:ir^vs.  woakiio>s,  ;uid  even  iniiammation  of  the  eyes,  and 
aiunuian:  iiiithrittiuoss.  Kickets  is  also  a  disease  wliich  is 
only  sivn  duriui:  the  iwrly  poric^i  of  liie.  and  is  witnessed  in 
all  our  viou;os:ioa:*\l  aniiua's,  but  more  panioularly  in  the  dog. 

iV.uino  d;stomjvT  may  Iv  :::ani:e$:c\i  during  any  period  of 
lifo :  as  a  creat  r;li\  it  ;s  or.'.y  s<>on  during  the  first  few  weeks 
or  luontV.s  of  tho  ar.itr.aVs  o\:s:c:ivV.  A^iain,  the  strangles  of 
:ho  horso  is  o'tu  raV.y  a  vv.s;.aso  c:*  a.'.v !e>.X'no^. 

It  is  a's.^  wo'!  kv.owr.  that  :;:e  i'-vasion  of  parasites  is  much 
luoTx*  vvtv.r/.ou  d\:r:v.j;  t:-.o  ^Arlur  :vr::o  of  an  animals  life;  thus 
wc  tiv.xl  tho  ;\:  ,  •  <  ,-.  \:  ^  .'.<  .;:vtl.y<v:  in  the  brains  of  sheep 
a*.^;  oax^o  v:uv,v.»:  tV.;*  tirst  v...  v.:*::s  .  t  l.:V.  The  S^rongylus filaria 
o:  tV.o  *..v..V  av„;  ;:s  av..;\\:*u\  t .:-;  X--.  ^ /  '.-..<  iwcrurus  of  the  calf, 
svw.;  s-/.\  o,;vv;l'o  .t  iv..:.:.  v.^  .;.<<,;>:■  :::  :hi*se  animals  in  early 
i;:V      I'.s*    ,'  •  ,;    M /.::i>2<v.  :y  me  in  Icelandic 

}vv,\\>i  a;.,;  ;\;»;t\\i  ;o  .*.;  tV.;^  '...;UT  :v.=ir:  o:  diis  work,  were 
X'.VNv';  souiui  ;u  'v;>,s  aA^\o  ;x^,*  N^ars  vli. 
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"Phc  tones  are  also  much  more  liitlile  to  tlisea-se  during  yo^th 
tlmn  miiidlt;  a;,^e ;  for  example,  osteo-pomsis  is  mrely  witnessed  in 
an  minimal  which  has  passed  its  fifth  year.  I  say  rarely  witnessed, 
for  1  liave  seen  two  horses  afifecttjd  with  this  disease,  which  had 
paased  tVie  w^e  of  seven  years ;  but  even  hero  I  was  convinced 
that  the  morbid  changes  had  ori^dnated  during  the  earlier  years 
of  the  affected  animaLs'  hves. 

Ayain.  we  find  that  disease  of  the  facial  hones  is  generally  seen 
in  young  horses,  and  is  doubtless  closely  connected  with  the 
process  of  dentition.  Nor  must  we  forget  to  mention  that  denti- 
tion is  not  always  free  from  attendant  ill  consequences ;  in  some 
cases  the  crowns  of  the  temporary  molars  are  not  shed,  but 
become  entangled  in  the  newly  cut  permanent  ones,  causing 
difficulty  in  mastication,  indigestion,  aod  unthriftiness,  more 
particularly  in  horned  cattle ;  whilst  in  the  liorse,  at  uboiit  tlie 
age  of  four  years,  a  true  dental  cough  results  from  irritation 
induced' by  the  cutting  of  tiie  sixth  molar  tooth. 

It  becomes  a  matter  of  speculation  w^htither  those  causes  of 
lameness  which  are  so  commonly  met  with  in  yoimg  horses  are 
results  of  predispositions  or  not.  When  it  is  taken  into  con- 
sideration that  the  boues  of  the  young  are  more  viiscular 
or  succulent,  contain  less  earthy  matter  than  those  which 
have  arrived  at  full  maturity,  and  that  these  young  bones  are 
subjected  to  inordinate  work,  concussion,  and  altemtion  of  in- 
cidence by  erroneous  shoeing,  we  must  conclude  that  there  is  not 
always  a  predisposition  to  disease,  but  that  disease  is  induced  by 
subjecting  the  animal  to  work  which  its  physiological  condition 
and  strength  are  unable  to  withstand.  At  the  same  time,  many 
animals  develop  diseases  of  the  bones  and  joints  without  the 
aid  of  exciting  causes,  which  leads  us  to  conclude  tliat  in  them 
tliere  is  at  this  period  of  life  a  predisposition  to  disease. 

Both  foals,  calves,  and  lambs  are  very  early — indeed  often 
within  the  first  few  days  of  tlieir  existence — subject  to  disease  of 
their  articuhitions,  very  frequently  without  any  apparent  cause. 
Here  we  may  safely  conclude  that  great  vascularity  of  the  ex- 
tremities of  the  bones  constitutes  a  predisposiug  cause  of  disease. 

During  the  middle  period  of  hfe,  animals  as  a  rule  have  few 
gpeeial  tendencies  to  disease.  Such  affections  as  navicular  arthritis* 
niid  those  conditions  of  the  respiratory  track  which  give  rise  to 
iXKiriiig,  whistling,  &c.,  are  more  frequently  witnessed  during  the 
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middle  period ;  but  as  the  predispositions  to  these  affections  are 
supposed  to  be  hereditary,  they  will  receive  further  consideration. 

The  cow  is  perhaps  an  exception  to  that  exemption  from  diseases 
occurring  in  middle  life,  for  in  this  animal  we  find  that  when  its 
powers  are  fully  developed,  liability  to  that  fatal  disease,  parturient 
apoplexy,  is  much  enhanced. 

At  the  approach  of  old  age,  and  during  its  continuance,  diseases 
arising  from  tumours,  degeneration  of  organs  and  tissues,  manifest 
themselves;  the  heart,  liver,  &c.  undergo  fatty  metamorphosis; 
the  circulation  becomes  feeble;  digestion  impaired;  the  blood- 
vessels, particularly  those  of  the  brain,  undergo  a  calcareous 
change;  the  joints  become  stiff;  the  bones  brittle,  and  the  cuta- 
neous surface  liable  to  be  infected  by  various  parasites.  In  the 
dog,  the  crystalline  lens  undergoes  a  retrograde  change,  and  soft 
cataracts  are  commonly  seen;  whilst  deafness  and  dropsy  are 
not  rare  amongst  dogs  of  advanced  age. 

In  the  ox  tribe,  again,  we  find  that  age  influences  the  seat  of 
disease :  for  example,  in  young  animals,  charbonous  disease  mani- 
fests itself  externally,  whilst  in  those  of  mature  age  its  lesions 
are  generally  witnessed  in  the  internal  organs. 

Sex. — The  difference  in  the  organisation  of  the  male  and  female. 
In  addition  to  those  variations  in  diseases  necessarily  arising 
from  the  peculiarities  of  the  generative  organs  of  the  two  sexes^ 
as  affections  of  the  testicles,  &c.  in  the  one,  and  of  the  ovaries  or 
uterus,  as  well  as  hysteria,  in  the  other,  we  find  that  sex  has  to 
a  limited  extent  an  influence  at  least  in  one  disease,  which  occurs 
in  both  sexes ;  thus  roaring  is  much  more  frequently  met  with  in 
horses  and  geldings  than  in  mares. 

Peculiarities  of  breed  and  conformation. — In  connection  with 
breed  and  conformation,  we  often  witness  predispositions  to  cer- 
tain forms  of  disease;  as,  for  example,  canker  and  chronic 
grease,  common  enough  in  heavy-legged  cart-horses,  are  but 
rarely  seen  in  the  better  bred  ones.  Eoaring  is  very  often  asso- 
ciated with  certain  conformation  of  the  neck.  Large  horses  with 
long  necks,  particularly  if  fine  or  small  at  the  throat,  are  much 
more  predisposed  to  roaring  than  those  with  shorter  necks; 
smaller  horses  are  more  rarely  affected,  and  ponies  very  seldom 
indeed  become  roarers.  Hound-chested  horses  are  more  liable 
to  become  broken-winded. 

There  are  also  certain  forms  of  lameness  which  conformation 


CAUSES  OF  DISEASE. 


and  size  have  much  to  do  with.  Ossifit^ation  of  the  lateral 
t;artilage3  is  rarely  witnessed  in  the  better  bred,  but  is  very 
common  in  the  cart*horse.  Navicular  disease,  so  rife  amongst 
better  bred  horses,  is  a  very  rare  cause  of  lameness  in  the  cart- 
horse ;  and,  not  to  adduce  too  many  examples,  high-bred,  nervous 
animals  are  more  liabh3  to  nervous  diseases  than  those  of  a  lower 
breed. 

The  cfffxU  of  colour  in  predispo^^ing  to  disease  are  \^vj  curi- 
ous, as  shown  in  the  frequency  of  melanoid  sarcomma,  and  in 
the  intractability  of  tumours  which  do  not  contain  pigment  in 
grey  or  white  horses ;  and  the  liabOity  to  cutaneous  eruptions 
upon  the  white  parts  of  the  body  only  has  caused  one  disease  to 
be  called  **  white  face  and  foot  disease." — (Crusta  labialis,  see 
Veterinary  Sitrffcri/,) 

Tribe  or  species. — The  influence  of  species  in  favouring  or 
resisting  certain  forms  of  disease  is  really  remarkable.  Thus  the 
horse,  whilst  liable  to  glandera,  resists  diseases  to  which  cattle 
and  sheep  are  peculiarly  liable,  such  as  rinderpest,  pleuro-pneu- 
monia,  eczema  epizootica.  Eabies,  again,  is  primarily  a  purely 
canine  disease,  Charliouous  disease  is  transmissible  to  man  and 
to  all  the  domesticated  animals,  with  the  exception  of  the  domestic 
fowls  and  birds  geneniUy;  but  liere  it  kis  been  found — and 
probably  this  discovery  explains  why  some  contagia  aflect 
certain  animals  only — tliat  resistance  to  charbonous  contagion  is 
due,  not  to  conformation*  but  to  temperature ;  for  when  the  tern- 
peratui^  of  the  fowl  Itas  been  lowered  by  removing  its  featliera 
and  keeping  it  in  water,  it  has  become  affected  with  the  disease. 

Tanpcramtnt^  which  consists  in  excess  of  or  defect  in  some 
function  or  set  of  functions,  certainly  predisposes  to  paiticular 
diseases. 

The  sanfjnine  t-emperament,  implying  an  activity  of  the  circu- 
latoiy  and  blood-producing  organs,  tends  to  diseases  of  an 
inflammatory  character,  Tliis  temperament  is  best  exhibited  in 
highly  bred  horses,  whereas  in  lower  bred  animals  the  lym- 
phatic tempemment  seems  to  i>re dominate.  In  this  tempera- 
ment there  is  a  deficiency  of  arterial  tonicity,  a  w^ant  of  nervous 
power,  the  circulation  is  languid,  the  capillary  and  nervous  sys- 
tems, particularly  in  the  extremities  and  depending  parts  of  the 
body»  are  often  congested  and  oedematoiis,  which  conditions  dis- 
appear for  a  time  with  exercise.     Inflammatory  diseases  run 


10  PATHOLOGY. 

an  unfavourable  course  in  animals  with  this  temperament,  there 
being  a  tendency  to  the  eflfusion  of  serum,  to  deliquescence  of 
organs,  and  to  gangrene,  and  not  to  the  exudation  of  plastic 
lymph,  as  in  animals  in  which  tonicity  is  not  defectiva 

Cattle  and  sheep  are  generally  considered  to  possess  a  lym- 
phatic temperament.  This  supposition  is  to  my  mind  hypotheti- 
cal, for,  with  the  exception  of  liability  to  become  more  rapidly 
anaemic,  and  infested  by  parasites  when  improperly  fed,  and  to 
suffer  from  the  dropsies  associated  with  the  mal-condition  so 
induced,  it  is  found  that  these  animals  do  not  exhibit  the  same 
tendency  to  oedematous  swellings  and  other  signs  of  debilitated 
circulatory  powers  as  the  horse,  and  in  the  ox  particularly  lymph 
is  abundantly  exuded  in  some  infleunmations. 

The  nervous  temperament  is  manifested  by  agitation  and  ex- 
citement, and  although  it  is  called  nervous,  it  does  not  follow 
tliat  an  animal  possessing  it  has  extra  nervous  power.  Indeed, 
the  contrary  is  often  the  case,  for  an  animal  of  this  kind  gene- 
rally becomes  exhausted  in  a  very  short  time.  The  term  seems 
to  imply  a  want  of  proportion  of  some  of  the  functions  or 
properties  of  the  nervous  system. 

Nervous  animals  are  easily  frightened,  and  a  sudden  fright 
may  be  followed  by  serious  illness,  such  as  violent  purgings,  loss 
of  appetite,  tremblings  and  excitement,  which  may  continue  for 
several  hours  or  even  days,  and,  what  is  more  serious,  sudden 
death  from  rupture  of  the  heart.  I  have  seen  one  sudden  death 
in  the  horse  from  this  cause — of  one  that  was  quite  well  at 
the  time.  In  another,  not  of  death,  but  of  serious  illness.  I 
have  it  recorded  that  an  old  hunter  was  seized  with  purging, 
loss  of  appetite,  tremblings,  snorting  with  fear,  and  other  symp- 
toms of  excitement,  wliich  always  continued  for  three  days, 
every  time  it  was  shod. 

Previous  diseases  are  also  predisposing  causes  of  new  ones. 
Tims  we  find  many  horses  recovering  or  recovered  from  an 
epizootic  become  the  subject  of  rheumatism  in  a  joint,  bursa, 
or  tendon.  Catarrhal  fever  is  often  succeeded  by  purpura. 
Chorea  succeeds  distemper  in  the  dog.  Lymphangitis  predis- 
poses to  succeeding  attacks  of  the  same  affection  ;  and  if  under 
this  head  we  classify  artificial  diseases,  as  induced  by  the  opera- 
tion of  medicine,  purgative,  or  other  evacuant,  we  can  understand 
how,  diuing  the  pi-evalence  of  the  epizootic  influence,  epizootic 


CAUSES  OF  DISEASE. 


11 


^ 
^ 


disease  is  easily  excited  io  an  animal  which  has  heen  physicked 
a  short  time  previously.  Even  a  surgical  operation  will,  during 
the  prevalence  of  an  epizootic  disease,  cause  its  development  in 
an  animal  previously  liealthy. 

Fresent  disease,  and  conditions  hordcring  on  disease. — Diseases 
af  the  heart,  causing  engorgement  of  the  veins,  often  lead  to 
congestion  of  the  lungs  and  liver,  dropsy  of  the  cavities  and 
tissue ;  excessive  evacuations,  as  in  diarrhcea  and  diahetes, 
►e  to  other  diseases,  as  glanders  or  tuhercle;  feeble 
digestive  and  assimilative  powers,  to  anaemia  and  dropsies; 
inflammations,  particularly  iti  horned  cattle,  to  caseous  tumours, 
in  parts  other  tlian  those  origijially  inllanied, 

Hertditary  tendency. — ^Many  diseases,  such  as  curbs,  spavin, 
ringbones,  navicular  disease,  chorea  or  stringhalt,  nin  in  certain 
breeds  of  horses ;  tubercle  and  scrofula  in  the  best  breeds  of 
homed  cattle, 

Mr.  Fleming  states  that  French  authors  are  imanimous  in 
asserting  that  the  disease  termed  "  roaring  ^'  in  the  equine  species, 
and  which  now  generally  aii'ects  horses  in  Normandy,  was  un- 
known there  until  the  arrival  of  Danish  stallions. 

The  influence  of  climate  in  overcoming  hereditary  predisposi- 
tion is  well  shown  in  India,  where  horses  the  progeny  of  roai'ers 
are  as  a  rule  exempt  from  this  infirmity. 

Diaifu'sis,  idiosyncrasy,  or  aptitude. — Diathesis  is  a  term  used 
to  descrite  a  particular  tendency  to  certain  forms  of  disease, 
such  as  the  rheumatic,  tubercular,  and  scrofulous.  In  animals 
of  this  constitution,  the  particular  disease  to  which  they  are  pre- 
disposed, or  to  which  they  have  a  tendency,  is  caused  by 
ditTerent  exciting  circumstances,  and  serious  diseases  are  induced 
by  trivial  causesj  although  such  animals  may  present  no  ex- 
ternal signs  of  idiospicrasy. 

Exopaihic  predisposing  causes. — ^\lulst  the  endopathic  causes 
of  disease  are  genei'ally  beyond  the  influence  of  oiu*  preventive 
power,  those  existing  external  to  the  animal  are  to  a  very  gi-eat 
extent  subject  to  our  control,  and,  by  a  careful  study  of  them, 
we  discover  that  many  diseases  are  preventible.  As  a  mle, 
however,  extrinsic  causes  are  generally  excitants  of  disease,  and 
it  would  be  a  needless  repetition  if  I  ^vere  to  describe  them 
Itere.    I  shall  therefore  pass  on  to^ — 

The  exciting  causes  of  disccise. — These  again  present  themselves 
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to  US  under  two  heads — namely,  the  intrinsic  or  endopathic,  and 
the  extrinsic  or  exopathic.  The  endopathic  exciting  causes  are — 
ri.)  Mechanical,  which  include  strictures  of  orifices  and  tabes, 
by  contraction  of  their  coats,  pressure  from  without,  or  im- 
pacted concretions — ^as  stricture,  intus-susception,  intestinal  or 
urinary  calculi ;  presence  of  parasites  in  the  ducts  of  the  liver,  in 
the  bronchial  tubes  and  cerebral  hemispheres ;  the  pressure  of 
tumours  on  the  brain  and  other  parts  of  the  body;  hemiffi; 
obstructions  in  the  larynx  or  oesophagus ;  nasal  polypi,  &c ;  and 
(2.)  Chemical  causes,  which  include  all  retained  secretions  of 
excretory  organs — such  as  urea  and  the  other  products  of  the 
metamorphosis  of  the  nitrogenous  constituents  of  the  food  and 
body — occurring  as  a  result  of  disease  of  the  kidneys,  or  when 
nitrogenous  products  are  too  abundantly  present  in  the  blood,  as 
in  azoturia.  Again,  when  from  some  impediment  to  the  respira- 
tory function  carbonic  acid  is  retained,  the  animal  may  die  from 
delirium  and  coma.  If  the  liver  fails  to  perform  its  function, 
jaundice  follows,  succeeded  by  anaemia,  dropsy,  and  death. 

Chemical  and  mechanical  causes  are  also  external  or  exo- 
pathic, and  include  all  poisonous  substances,  mineral  and  v^e- 
table — as  acids,  caustic  alkalies,  opium,  strychnia,  aconite,  lead, 
&C.  &c.,  and  all  forms  of  external  violenca 

Disease  germs. — Contagia,  morbid  poisons,  specific  disease, 
poison  or  virus,  are  called  vital  causes  of  disease,  and  may  be 
endopathic,  as  when  occurring  in  the  spontaneous  develop- 
ment of  a  contagious  or  infectious  disease  (see  Origin  of 
Contagious  Diseases),  and  exopathic  when  such  diseases  are 
propagated  by  infection,  contagion,  and  inoculation, 

Exopathic  predisposing  and  exciting  causes  are  those  due  to 
the  influence  of  climate,  food  and  water,  ventilation  and  drainage, 
locality,  geological  formation,  weather  and  seasons,  malaria,  work, 
and  the  want  of  it 

Of  the  influence  of  climate,  the  diseases  named  kumree  and 
bursatee,  common  in  the  East,  afiord  well-known  examples. 

Food  and  water. — The  solid  and  liquid  ingesta  are  fertile 
sources  of  disease — 1st,  by  being  insufficient  or  ill-proportioned 
in  quality  ;   2d,  by  being  deficient  or  excessive  in  quantity. 

Unsuitability  of  food,  either  in  consequence  of  a  deficiency, 
over-abundance,  or  improper  combination  of  nutritive  con- 
stituents, is  a  very  frequent  cause  of  disease.    This  has  been 
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Fell  shown  in  the  experiments  of  Majendie  and  others.    Dogs, 

se,  donkeys,  and  other  animals,  when  fed  entirely  on  sugar, 

|gtim»  starch,  oil,  or  hntter,  died  with  symptoms  of  starvation, 

lost  as  soon  as  if  they  had  been  kept  without  food.    Even  bi^ad, 

liirhen  too  fine,  is  insufficient  nonrishmeni     A  dog  fed  on  pure 

white  bread  lived  only  fifty  days,  whereas  another  fed  with  the 

1  coarsest  brown  bread  was  well  nourighed.  and  seemed  capable  of 

f  living  for  an  indefinite  perioil.     Again,  according  to  the  researches 

of  a  Commission  of  the  French  Inatitiite,animal3  fed  on  pure  fibrin 

or  albumen  died  of  starvation,  almost  as  soon  as  if  not  fed  at  all. 

Experiments  have  proved  that  in  order  to  support  health  and 

^strength  it  is  essential  that,  in  addition  to  water,  food  contain  at 

[least  three  classes  of  constituents,  namely — (1st.)  Nitrogenous,  to 

[nourish  muscular  and  other  albuminoid  tissues :   (2^.)  Hydro- 

[ carbons,  which  supply  materials  that  undergo  combustion  in  the 

iy,  and  assist  in  the  maintenance  of  animal  heat  and  in  the 

lilation  of  the  nitrogenous  compounds;  and  (3ff.)  Salines, 

Fto  supply  materials  for  the  building  up  of  the  solid  structures  of 

[the  body,  maintaining  them  in  health,  and  assisting  in  the  pro- 

ES  of  assimilation  and  elimination,  conveying  new  materials 

I  the  system  and  removing  old  ones  out  of  it.    If  these  various 

titnents  arc  deficient,  absent,  or  present  in  imdue  quantities, 

[health  cannot  be  maintained,  and  common  experience  has  taught 

J  that  all  animals  are  kept  in  the  best  health  when  fed  on  a  mixed 

idiet.    And  as  types  of  all  proper  food  we  have  two  examples. 

{l$i)  Milk  offers  us  the  best  example,  as  it  contains  casein — 

luitrogenous,    oil  and  sugar— hydrocarbons,    water   and    salts. 

■Hence  young  animals  thrive  best,  and  are  maintained  in  health 

by  the  food  w^hich  nature  has  provided  for  them.     {2d,)  Grass 

L  may  also  be  adduced  as  a  food  containing  exclusively  all  the 

[ingredients  required  for  tlie  support  of  animal  life. 

As  examples  of  the  bad  effects  of  food  good  in  itself,  but  ill- 
[ proportioned  in  quality,  we  may  adduce  those  diseases,  namely, 
I  fatty  degeneration  of  the  liver  and  anaemia,  so  commonly  met 
l^th  in  sheep  too  exclusively  fed  on  turnips.  During  good 
[seasons,  when  the  turnips  are  iirm,  w"ell-gro\\Ti,  and  healtliy.they 
tend  to  overload  the  system  with  saccharine  matter,  and  to  Induce 
a  degenerative  change  in  the  liver,  w  hich  renders  it  of  a  palish 
.yellow  colour,  friable,  and  incapable  of  performing  it^  functions. 
[Tina  condition  may  be  associated  with  fatness:  indeed  sheep 
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SO  affected  begin  to  die  when  almost  fit  for  the  butcher,  and 
the  best  plan,  when  they  thus  begin  to  fall  off,  is  to  make  the 
remainder  of  the  flock  so  fed  into  mutton  as  soon  as  possible. 

During  wet  seasons,  turnips,  although  apparently  fully  grown, 
may  contain  but  little  nourishment,  but  are  loaded  with  wateiy 
particles.  Animals  then  have  to  consume  lai^e  quantities  to 
maintain  life,  and  in  consequence  the  digestive  powers  become 
weakened ;  debility,  anaemia,  and  death  are  the  results. 

Now  if  the  stockowner  bear  in  mind  that  the  fodder  with 
which  he  is  supplying  his  animals  does  not  contain  the  essential 
constituents  of  sound  food,  he  will  avoid  his  losses  by  supple- 
menting turnips  with  cake,  com,  and  particularly  with  some 
long  food,  as  it  must  be  borne  in  mind  that  all  ruminants  thrive 
best  upon  food  requiring  to  be  remasticated.  The  horse  also, 
though  not  a  ruminating  animal,  does  not  thrive  except  on  food, 
some  of  which  at  least  is  coarse,  and  requiring  much  mastication ; 
and  the  bad  effects  of  feeding  the  horse  on  a  diet  easily  swallowed 
are  seen  when  it  is  fed  on  cooked  food  or  on  bran  mashes 
exclusively.  I  have  seen  cases  of  fatal  impaction  and  of 
rupture  of  the  stomach  caused  by  feeding  on  bran  alone ;  and 
my  experience  points  to  numbers  of  instances  where  severe 
indigestion,  with  colicky  pains,  and  foetor  of  the  breath,  have  been 
induced  when  coarse  food  has  been  withheld  from  horses  suffering 
perliaps  from  a  sore  throat  or  other  disease. 

But  whilst  hay  or  straw,  which  may  be  called  the  coarser 
articles  of  diet,  are  necessar}',  alone  they  are  insufficient  to  main- 
tain an  animal  in  robust  health,  as  the  indigestibility  of  the 
quantities  necessarily  ingested  becomes  a  source  of  disease,  indi- 
gestion, broken  wind,  languor  and  debility,  or  lead  to  such  a 
condition  of  the  system  as  to  predispose  it  to  succumb  to  the 
influences  of  epizootics. 

In  addition  to  being  insufficient  or  ill-proportioned,  food  may 
be  bad  in  quality,  as  in  rainy  seasons,  where  the  vegetation  is 
too  watery  in  its  nature,  its  nutritive  constituents  washed  out 
as  it  were ;  or  damaged  by  mould,  or  other  causes  in  operation 
and  extending  over  districts  and  even  countries.  What  is  more 
common  after  a  bad  har\'est,  hay  or  com,  than  to  see  scores  of 
horses  affected  with  the  disease  termed  diabetes  insipidis, 
induced  by  some  as  yet  unknown  agent  developed  in  the  food 
by  the  operation  of  wet,  heating,  and  fermentation,  or  all  of  these 
operations  combined. 
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Again,  it  is  found  that  wheat  and  rye  are  affected  with  ergot, 
and  oats  with  a  funfrtis  growth,  eminently  fatsil  in  its  action  on 
the  animal  body;  and  that  all  kinds  of  forage  by  becoming  rusty 
acquire  unhealthy  properties,  infected  with  cryptogamic  plants 
belon^nn*^  t*^  Uredo  or  Fnccinia  species,  or  mouldy — blue-mould 
— when  attacked  by  the  Mucor  mucedo. — (See  Fleming's  Sanitary 
Science  and  Police  on  this  point,) 

Of  the  bad  effects  of  gniss  in  rainy  seasons,  w^en  it  is  loaded 
with  wateiy  particles,  numerous  instances  of  t^^Tnpanitis^diarrlitea, 
and  dysentery  of  a  fatal  nature,  pai-ticuLiriy  among  sheep,  are 
witnessed  during  wet  years. 

But  if  the  season  be  too  dry,  forage  becomes  hard,  innutritiougi, 
and  indigestible  from  want  of  moisture  as  one  of  its  consti- 
tuents ;  causing  constipation,  impactions,  with  their  attendant 
conditions  of  the  body,  unthriftiness  and  debility,  leading 
on  to  anaemia,  and  even  death.  In  young  cattle  particularly, 
this  condition  of  the  pastures,  at  first  giving  rise  to  indigestion, 
induces,  if  long  continued,  a  mal-condition  of  the  osseous  system, 
whereby  the  bones  become  fragile  or  brittle,  wuth  stiffness  of 
the  joints  and  liability  to  spontaneous  fractures.  In  some  parts 
of  Scotland  a  similar  condition  of  the  skeleton  is  brought  about 
by  feeding  young  cattle  on  turnips  grown  on  land  highly  dressed 
with  the  phosphates,  and  urinary  calculi  are  not  uncommon  in 
animals  highly  fed  on  turnips  and  cake. 

Food  may  be  excessive  or  deficient  in  quantity.  The  moi-e 
common  eflects  of  food  partaken  of  in  excessive  quantities  are 
colics,  enteritis,  impactions,  and  ruptures.  As  a  rule,  we  find 
that  animals  partake  of  food  in  quau titles  sufficient  to  satisfy 
appetite  and  maintain  health ;  but  there  are  exceptions  to  this, 
and  we  find  some,  particularly  hoi^es,  habitually  greedy  in  their 
desu'e  for  food,  eating  vomciously,  hurriedly,  and  masticating 
imperfectly.  Othei-s  again  are  voracious  from  accidental  long 
fasting,  and  the  evil  consequences  of  this  kind  of  feeding  are  a 
source  of  great  loss  to  the  hoi*seowner,  and  of  great  anxiety  to 
the  veterinary  surgeon,  as  most  of  tlie  fatal  cases  of  disease  of 
the  digestive  organs  arise  from  this  cause.  To  avoid  such  loss, 
a  little  forethought  w^ould  go  a  long  way.  If  a  horse  be 
habitually  greedy,  it  should  be  made  to  take  the  edge  off 
itf»  appetite  by  an  allowance  of  hay  before  its  com,  then  be  fed 
Qgly  on  the  latter,  and  the  quantity  which  is  generally 
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given  at  once  ought  to  be  divided  into  two  or  three  parts  and 
given  at  intervals ;  if  this  be  not  done,  colic,  rupture,  enteritis, 
or  laminitis  mav  ensue.  If  a  horse  seem  voracious  from  long 
fasting,  a  similar  course  would  often  avert  an  attack  of  perhaps 
a  fatal  disease;  and  at  all  times,  if  it  be  deemed  expedient, 
owing  to  a  damaged  condition  of  the  grain,  to  give  cooked  food 
— an  unnatural  kind  of  food  for  horses,  cattle,  and  sheep— it 
ought  to  be  given  in  small  quantities,  and  often. — (See  Diseases 
of  the  Digestive  Organs,  also  efiects  of  Potatoes.) 

Food  defective  in  quantity  or  nourishment  causes  debility, 
wasting,  cedematous  legs,  susceptibility  to  the  attacks  of  parasites, 
ansemia,  dropsy,  and  even  death. 

Clusat  found  that  in  animals  gradually  starved  to  death  the 
temperature  of  the  body  progressively  declined,  and  unless 
maintained  artificially,  the  animals  seemed  to  die  of  cold.  All 
the  textures,  even  the  bones,  sustained  great  loss  of  weight,  but 
those  of  the  nervous  system  less  than  any  others. 

Sudden  change  of  food,  even  if  it  be  of  good  quality,  is 
often  a  cause  of  disease.  For  example,  what  is  more  common 
than  a  sudden  outbreak  of  disease  amongst  cattle,  particularly 
young  ones,  hardly  kept  in  the  winter,  when  first  turned  into 
rich  pastures.  The  same  applies  to  sheep,  and  I  have  often 
witnessed  a  fatal  form  of  enteric  disease  amongst  sheep — in  one 
instance  extending  to  cattle  and  horses — when  depastured 
during  early  summer  upon  land  lately  drained  and  limed. 
So  great  was  the  fatality,  that  the  farm  seemed  unfit  for 
grazing  purposes,  for,  after  liming  and  draining  had  been 
completed,  the  more  benefit  the  land  seemed  to  derive  from 
the  cultivation  and  the  richer  the  pasture,  the  greater  the 
mortality. 

Tlie  influence  of  water. — Much  prejudice  exists,  particularly 
among  horsemen,  as  to  the  use  of  water.  In  consequence  of 
this  we  find  that  hunters  and  racehorses  are  severely  punished 
before  they  are  called  upon  to  hunt  or  race,  by  having  but  a 
very  limited  and  insufficient  allowance  of  water  prior  to  the 
performance  of  their  task.  What  harm  a  sufficient  supply  of 
water,  partaken  of  several  hours  before  the  hunt  or  race,  can 
effect,  is  beyond  my  comprehension ;  indeed  I  have  found  that 
a  hunter  properly  fed  and  watered  on  a  hunting  morning  has 
been  enabled,  provided  always  that  it  is  otherwise  in  condition, 
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to  do  its  work  with  greater  ease,  and  to  last  longer  than  animals 
deprived  of  so  necessary  an  element  as  water. 

Water  containing  organic  impurities,  or  too  hard  from  tlie 
over-abundance  of  earthy  salts — that  is  to  say,  water  con- 
taining more  than  twelve  degrees  of  hardness— iy  apt  to  induce 
diiiease. 

Burton,  in  Firnt  Footdcps  in  AfHca,  says,  at  Zeyla,  a  large 
Jjumul  town  on  the  East  Coast  of  Africa,  all  tlie  pits  witliin  the 
walls  supply  Inuckish  or  bitter  water,  tit  only  for  external  use, 
and  that  is  the  reason  why  vegetaliles  are  unkno^Ti,  and  why 
a  horse,  mide,  or  even  a  dog,  is  not  t^o  be  found  in  tbe  place. 

Organic  impurities,  either  suspended  or  in  sulutuai,  an<l  more 
particularly  during  the  hotter  months  of  summer,  are  apt  to 
induce  diarrluea,  anthmx,  and  putrid  diseases,  whicli  msiy  prove 
^itaL  Animals  certainly  seem  to  become  bahituated  to  impure 
Water,  and  sometinies  prefer  it  to  that  which  is  clean  and 
wholesome,  but  even  these  are  not  e.xempt  from  its  evil  con- 
sequences ;  aud  indeed  tbe  very  depravity  winch  leads  them  tu 
prefer  what  is  so  nnnatural  may  be  looked  upon  as  of  itself  a 
diseased  condition. 

It  is  stated  that  water  taken  at  a  comparatively  higli 
tempera tnre  for  some  time  intluces  debilitating  effects,  disordei's 
the  digestive  apparatus,  and  predisposes  to  catarrhs  of  tbe 
alimentaiy  and  respiratoiy  passages. — (Fleming.) 

But,  as  a  rule,  however,  pure  water  may  with  benefit  and  ad- 
vantage be  allowed  in  such  quantities  as  the  animal  seems  to 
require,  taking  its  condition  into  consideration  at  the  time.  If 
it  be  heated  or  exhausted  by  work,  water  must  be  supplied 
in  moderate  and  repeated  quantities,  and  not  too  cold,  until 
its  thirst  is  assuaged,  or  enteritis,  diseases  of  the  skin,  or 
inflammation  of  tlie  feet,  may  result.  With  this  exception,  I 
re]»eat  that  water  ought  at  all  times  to  be  freely  but  judiciously 
allowed. 

Water  in  the  form  of  dew"  or  hoar  frost  is  believed  to  be  a 
cause  of  disease*  It  is  veiy  possiVde,  if  a  very  hungry  animal 
W(jre  to  eat  dew-covered  gnisses  ravenously  and  quickly,  that 
digestive  disturbances  nn*^ht  arise ;  but  I  tail  to  see  Iiow  food, 
masticated  aud  retained  iu  tbe  mouth  until  its  tempemture  is 
elevated  almost  as  high  as  that  of  the  body,  can  be  inducive  of 
Mr.  Fleming  tells  us  {Saniiary  Sciciice  and  Polkc) 
c 
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that  lioney-dew  has  been  supposed  to  cause  aphthous  and  other 
affections.  "  Intelligent  agriculturists  in  Saxony  have  remarked 
this  dew  as  a  cause  of  epizootics,  and  the  shepherds  take  the 
precaution  of  leaving  their  crook  on  the  grass  in  driving  home 
their  flocks,  and  examining  it  in  the  morning  before  driving 
them  out  again.  If  they  observe  the  dew  which  has  gathered 
on  the  crook  to  be  only  water,  the  flocks  may  then  be  allowed 
to  pasture ;  but  if  it  resembles  oil  or  honey,  then  they  must 
remain  until  the  dew  has  evaporated." 

Geological  foTTnation  and  locality, — Mr.  Eobertson,  Kelso,  in 
his  little  work  HirUs  to  Stockovma^s,  says — "  The  substrata  on 
which  soils  rest,  and  to  which  in  part  they  owe  their  formation, 
is  always  an  important  element  in  determining  their  character, 
and  one  which  remains  undisturbed  in  its  permanence,  notwith- 
standing cultivation,  and  the  improvements  of  modem  scientific 
agriculture.  From  an  acquaintance  with  the  nature  of  this  for- 
mation, we  can  in  many  cases  predict  what  will  be  the  character 
of  the  stock  bred  and  reared  on  such  lands,  as  also  the  dis- 
eases to  which  they  are  more  particularly  liable,  or  from  which 
they  are  exempt.  For  example,  it  is  a  fact  well  known  to  the 
majority  of  our  sheep-breeders,  that  on  certain  soils,  chiefly  those 
resting  on  the  igneous  rocks,  sheep  are  liable  to  suffer  from  a 
form  of  abdominal  consumption,  known  as  pining,  and  that  no 
system  of  treatment  is  so  eSicacious  as  their  removal  to  soils 
resting  on  the  sandstone  formation.  There  are  also  diseases 
of  particular  structures  of  the  animal  body,  as  the  bones  and 
nervous  system — enzootic — that  is,  confined  to  circumscribed 
districts  of  country,  which  seem  to  owe  their  origin  to  the  redun- 
dancy or  absence  in  the  soil,  and  materials  grown  thereon,  of 
certain  organic  or  inorganic  materials.  These  diseases  are  always 
difficult  of  prevention,  when  only  methods  of  cultivation,  or 
systems  of  folding  the  animals  on  these  lands,  are  adopted 
They  would  require  to  have  access  to  those  situations  known  to 
be  dangerous  only  at  particular  periods,  and  to  have  what  food 
is  given  them  from  such  soils  supplemented  by  others  of  a  very 
different  nature." 

In  several  parts  of  Scotland,  it  is  well  known  that  stock  suffer 
to  an  enormous  extent  in  certain  pastures  during  spring,  or  until 
the  appearance  of  the  white  clover.  It  is  difficult  to  account 
for  this,  unless  by  the  supposition  that,  owing  to  the  geological 
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formation  of  such  districts,  the  grasses,  no  matter  Bow  abundant 
they  might  be  in  quantity,  are  defective  in  some  constituents,  and 
calculated  rather  to  induce  disease  than  support  life,  until  such 
grasses  have  attained  a  certain  age,  coincident  with  the  period  of 
the  blossoming  of  the  white  clover. 

In  soils  deficient  in  certain  mineral  constituents*  the  plants 
grown  thereon  will  also  be  deficient  in  those,  if  not  artificially 
supplied ;  as,  for  example,  as  stated  by  Mr.  Fleming,  there  is  no 
phosphate  of  lime  in  the  soil  of  the  alluvial  tracts  on  the  banks 
of  the  Bhine,  Wiat  is  necessary  for  the  growths  of  plants  is 
derived  from  the  atmosphere,  which  supplies  no  less  than  400 
grammes  to  each  hectare,  according  to  Burrell,  and  which  is  depo- 
sited by  the  rain.  In  dry  years,  however,  this  supply  ftiils,  and 
the  plants  are  then  deficient  in  this  most  essential  ingredient. 
The  consequence  is,  that  the  creatures  which  consume  these  plants 
sufler  more  or  less,  and  this  is  now  recognised  as  one  of  the  causes 
of  that  special  affection  of  the  bones  of  animals  in  those  regions 
which  has  received  the  name  of  Osteoclasty. 

It  is  well  known  in  Scotland  that  ccrtsiin  nervous  diseases, 
more  particularly  that  known  as  "  louping-ill ''  in  lambs,  are 
only  witnessed  in  certain  localities, — very  often  the  breadth 
of  a  river  being  sufficient  to  separate  the  unhealthy  from  the 
heidthy  ground.  It  is  also  believed  by  shepherds  and  others 
that  louping-ill  is  only  seen  upon  the  same  gi'ound  as  the  "  tick ;" 
indeed  many  of  them  think  the  tick  is  the  cause  of  tbe  disease ; 
but  this  cannot  be,  as  animals  die  of  louping-iU  without  a  tick 
on  their  body,  although  the  majority  are  infested,  and  we  must 
conclude  that  land  constituting  the  habitat  of  the  tick  is  also 
favourable  to  the  development  of ''  loaping-iliy 

The  influence  of  marslies  and  undrained  lands  in  predisposing 
to  and  exciting  disease  is  well  known,  and  need  but  be  merely 
referred  to  liere.  Such  diseases  as  rheumatism,  dysentery,  and 
typhoid  diseases  in  animals,  and  intermittent  fevers  in  man, 
traced  to  the  infiuences — ^malarial — of  such  lands.  It  is  no%v 
lonstrated  that  antlirax  diseases  are  due  to  a  specific  germ, 
the  BacUlus  anthraeis,  and  that  they  cannot  be  developed  except 
by  the  intn3duction  of  the  germs  into  the  animal  body.  The 
subject  will  be  discussed  hereafter :  at  the  present,  I  have  only 
to  state  that  moist  lands  have  a  great  iuOuence  on  the  develop- 
ment of  anthi*ax,  and  that  since  tliis  country  has  been  to  a 
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great  extent  drained,  at  least  one  form  of  anthrax,  namely, 
gloss-antKrax  or  blain,  has  disappeared.  Again,  rot  in  sheep, 
as  well  as  other  parasitic  diseases,  prevail  to  a  much  greater 
extent  on  damp  than  on  dry  soils,  and  the  influence  of  a  wet 
season,  even  on  dry  and  well-drained  soils,  induces  the  develop- 
ment of  many  diseases,  amongst  which  the  grouse  disease 
may  be  cited. 

hnpcrfect  ventilation ^  to  which  may  be  added  defective  drainage, 
is  a  fertile  cause  of  disease  ;  indeed  it  may  be  stated  that  defective 
ventilation  is  a  source  of  greater  loss  to  owners  of  horses  than 
all  other  causes  of  disease  combined,  particularly  in  large  towns. 
A  deficiency  of  oxygen,  excess  of  carbonic  acid,  and  a  scanty 
supply  of  fresh  air,  stint  the  vital  processes,  and  the  gradual 
accumulation  of  the  ammoniacal  products  of  the  decomposition 
of  excrementitious  matters  by  which  animals  are  surrounded,  are 
almost  certain  excitants  to  diseases,  particularly  those  of  the 
respiratoiy  organs ;  and  when  disease  is  once  excited  by  such 
causes,  a  recovery  becomes  almost  an  impossibility  until  the 
sufferer  is  removed  from  their  influence.  It  will  be  pointed 
out  hereafter  that  in  the  treatment  of  lung  inflammation,  pure 
air  is  an  absolute  necessity;  and  if  we  bear  in  mind  that  impure 
air  is  often  a  cause  of  this  inflammation,  can  we  wonder  at  the 
fatality  of  diseases  when  animals  suffering  from  such  a  disease 
are  kept  under  the  very  influences  which  have  induced  its 
development  ?  Let  the  owners  of  thorough-bred  stock,  who  have 
lately  suffered  serious  losses,  reflect  that,  no  matter  how  skilful 
the  treatment  of  such  animals  might  be,  it  is  futile  so  long  as 
the  operation  of  causes  is  not  taken  into  account. 

In  large  horse  establishments  scarcely  a  fresh  animal  arrives 
which  is  not  shortly  laid  prostrate,  not  so  much  by  change  of 
locality  and  food,  as  by  the  direct  influence  of  a  contaminated 
atmosphere.  After  a  time,  however,  even  the  horse  may  become 
habituated  to  some  extent,  and  present  all  the  signs  of  health ; 
but  if  an  epizootic  influence  at  any  time  prevail,  an  animal  so 
circumstanced  is  always  the  first  and  the  most  seriously  to 
suffer. 

With  regard  to  the  drainage  of  stables,  I  am  of  opinion  that 
within  the  buildings  they  should  be  on  the  surface,  and  that  the 
grating  leading  to  a  necessary  underground  drain  should  be  some 
feet  upon  the  outside  of  the  stable  walls.     Where  drainage  is 
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bad,  disease  is  apt  to  assume  a  pyEemic  character,  and  an 
onlinary  inflammation  may  lead  to  the  formation  of  multiple 
abscesses,  purulent  inliltnitions,  or  even  gangrene, 

Work'—Qve7*'Ca:ertion~hy  its  deliilitating  effects,  trends  to  in- 
duce disease :  for  example,  we  have  congestion  and  apoplexy 
of  the  lujigs»  as  well  as  laminitis,  myositis,  anj  spasm  of  the 
diapbiugin,  from  severe  exertion,  especially  when  a  horse  is 
not  in  condition;  and  from  tlie  more  continued  over-worlc,  as 
seen  in  cart-horses,  stiffness  of  the  joints  and  back,  unthriftiness, 
a  tendency  to  and  actual  development  of  diabetes,  and  its 
sequelfe,  farcy  and  glanders. 

Exercise  is  beneficial  to  all  animal."^,  but  when  in  degi*ee  or 
continuance  it  exceeds  what  the  strength  can  bear  or  rest 
can  recruit,  the  animal  functions  are  exliausted  and  lose  their 
balance,  muscular  tone  is  impaired,  nervous  excitability  takes 
the  place  of  strength,  the  circulation  fails,  congestions  ensue, 
the  blood  is  not  properly  purified,  and  the  various  organs  are 
on  the  brink  of  disease.  Hence  it  is  that  animals  which  do 
not  actually  become  diseased  from  over-exertion  are  more 
pmne  to  succumb  to  the  inHuence  of  any  epizootic  that  might 
prevail  at  the  time. 

Wani  of  exercise  is  a  frequent  cause  of  disease ;  the  muscular 
system,  and  with  it  the  circulation  of  the  blood,  is  the  first  to 
eulTer,  tlie  movements  become  sluggish,  sweats  break  out  upon 
tlie  least  exertion,  there  is  want  of  condition,  in  horse  phrase^ 
swelled  legs,  grease  ;  the  respiration  being  but  little  exercised, 
the  task  of  decarbonizing  the  blood  falls  upon  tlie  liver,  hence 
Uie  accumulation  of  fat  and  the  occurrence  of  derangements  of 
that  oi-gan. 

Ilmf  and  cold  arc  very  prevalent  causes,  and  act  as  follows : — 
Heat  relaxes  the  whole  system ;  under  its  influence  the  muaclea^ 
and  \*ith  them  the  heart  and  arteries,  lose  power  and  tone, 
j>erspiration  becomes  profuse,  the  internal  organs  especially  are 
too  mucli  stimulated  by  blood  which  has  lost  more  tlian  usual 
of  its  water,  and  less  of  its  hydrocarbon.  You  will  often  find 
that  upon  the  sudden  accesfiion  of  hot  weather  horses  sutler 
greatly  fi-om  congestive  diseases.  In  Slay  and  June  1867  this 
was  the  ease  in  Bradford.  The  weather  had  been  cold,  but  very 
suddenly  it  became  hot,  and  immediately  numerous  cases  of 
congestive  hepatitis  occurred ;  in  other  seasons  we  had  to  contend 
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with  congestive  pneumonia.  Cold  again  acts  as  a  sedative  ar 
debilitant  if  long  continued  or  severe ;  it  weakens  the  circulatio 
especially  that  of  the  surface  of  the  body,  causes  internal  co: 
gestions,  and  directly  lowers  all  the  vital  energies;  and  t1 
most  fatal  cases  of  pleurisy  and  pneumonia  are  observed 
prevail  during  and  towards  the  close  of  severe  winters, 
temporary  application  of  cold  to  the  healthy  animal  is  follow< 
by  a  favourable  and  invigorating  reaction,  but  when  long  co) 
tinued  its  effects  are  most  injurious. 


CHAPTER    III. 
PATHOLOGY— con/inMerf. 


I 
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THE  MOEBII)  PHEXOIVIENA— SYMPTOMS  A^D  SIGXS  OF 
BISEASE^SEMIOLOGY. 

•*  For  my  own  part "  (says  Watson),  "  if  I  were  called  to  defiBe 
a  syiDptom,  I  should  say,  *  Evciy  thing  or  circumsiaiice  happeniiig 
in  the  body  of  a  sick  person,  and  capable  of  bein*^  perceived  by 
luins€lf  or  others,  which  can  be  made  to  assist  our  jadgment 
concerning  the  se^it  or  nature  of  his  disease,  its  probable  com^e 
and  termination,  or  its  proper  treatment/  Every  such  thing  or 
circumstance  is  a  symptom/' 

S}Tnptoms  are  signs  of  disease,  but  it  is  only  by  mental  effort 
and  experience  that  the  practitioner  is  able  to  convert  symptoms 
into  signs.  The  idea  associated  with  sffmptoni  is  much  more 
vague  than  that  which  is  connected  with  sif/n.  Some  writers 
have  endeavoured  to  restrict  the  word  s}'Tnptom  to  the  pheno- 

>na  depending  on  vital  properties,  wliilst  those  phenomeua  of 
*ase  which  are  more  directly  physical  are  by  them  called 
siffna.  Again,  some  restrict  the  teim  symptom  to  the  pheno- 
mena manifested  by  present  disease  only ;  but  this  is  contrary 
to  the  cust^jm  by  which  we  speak  of  precursoiy  and  consecutive 
gymptoras,  SjTuptoms  of  disease  are  obvious  to  all  persons 
alike:  for  example,  the  manifestation  of  i)ain,  the  sjnnptoms  in 
an  animal  suflering  from  enteritis,  are  plainly  seen  by  all  the  sur- 
rounding attendants,  but  it  is  only  the  skilled  and  experienced 
veterinarian  who  can  detect  the  expression,  tlie  condition  of  the 
pulse^  &c,,  the  signs  by  which  this  malady  is  diagnosed  or 
distinguished  from  a  mere  colic,  **  Symptoms  may  be  con- 
sidered as  resembling  so  many  ivords.  When  taken  separately,  or 
^vhen  put  together  at  random^  the  %vords  have  no  force  or  signiti- 
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cation.  Arrange  them  in  due  order,  reduce  them  into  a  sentence, 
and  they  convey  a  meaning.  The  sentence  is  a  sign  or  expression 
of  something  which  is  thus  revealed.  Symptoms  become  signs 
when  their  import  can  be  interpreted." — (Sir  Thos.  Watson.) 

According  to  the  arrangement  of  Reynolds,  symptoms  are  to 
be  considered  as  parts  of  a  disease,  for  he  says — "  So  long  as 
disease  was  regarded  as  some  material  put  into,  added  to,  or 
engrafted  upon  the  body,  the  words  symptom  or  sign  described 
the  means  by  which  we  might  recognise  the  presence  of  such  a 
material ;  but  when  we  define  disease  as  being  the  sum  of 
changes  in  function  and  structure  presented  by  the  living  being, 
the  words  symptom  and  sign  describe  only  those  parts  of  the 
disease  which  are  appreciable  to  the  observer's  senses.  We  call 
a  disease  by  a  particular  name,  wliich  may  express  its  primary 
or  most  important  fact,  but  we  cannot  separate  this  one  fact  from 
others,  as  exhibited  by  the  symptoms,  but  must  regard  them  as 
integral  parts  of  the  malady.  Thus  the  different  phenomena 
of  pneumonia,  the  cough,  lung-sounds,  respirations,  &c.,  are  as 
nmch  parts  of  the  disease  as  are  the  structural  changes  in  the 
lung.  We  cannot  imagine  the  existence  of  symptoms  without 
disease,  and  vice  versa"  I  must,  however,  differ  from  the  above- 
named  writer,  as  I  am  strongly  convinced  that  when  symptoms 
are  thus  arranged  they  are  apt  to  be  therapeutically  looked  upon 
with  too  much  significance,  and  thus  induce  the  practitioner  to 
j)ursue  a  course  of  treatment  more  calculated  to  modify  them 
than  to  remove  their  causes. 

Symptoms  are  local  or  general,  according  to  whether  they  are 
confined  to  the  diseased  i)art,  or  affect,  more  or  less,  the  whole 
system ;  idiopathic,  when  directly  proceeding  from  the  disease ; 
sympathetic  or  sccondarj/,  when  arising  from  those  produced  by 
the  primary  disease,  or  from  secondary  disorder;  premonitory 
or  prccursorij,  when  they  precede  the  full  development  of  disease, 
generally  resulting  from  the  first  operation  of  its  cause,  such  as 
signs  precursoiy  to  an  iuliamniation ;  conimcmoraiivc,  when 
developed  in  the  previous  history  of  the  disease.  Again, 
symptoms  and  signs  are  further  divided  into  diagnostic,  prog- 
nostic,  and  thcrajKv.tic,  when  they  are  specially  applicable  to 
the  distinction,  the  detcnni nation  of  the  event,  and  the  sug- 
^^estion  of  the  treatment  of  the  disease ;  into  objective,  when  they 
present  themselves  to  the  scrutiny  of  the  practitioner ;  and  these 
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ire  again  divided  into  the  active  or  di/immical,  wlien  they  are 

lonly  discoveralile  by  motion  or  manipulation,  and  the  p€issive  ov 

wstatiml,  when  they  are  obvious  without  such  action;  positive, 

|when  they  consist  of  phenomena  actually  present,  and  nrgative, 

rhen  they  consist  in  the  absence  of  phenomena.     Diagnostic 

Bymptoms  aix2  those  symptoms  which  point  out  the  distinction 

>f  one  disease  from  another,  and  the  art  of  diagnosis  is  that  by 

"^vhich  tlie  practitioner  is  enabled  to  arrange  s^ifwpfoms  into  si(/ns 

\of  disease.    A  symptom  or  a  set  of  symptoms  wddch  are  peculiar 

tuiy  particular  disease,  are  said  to  furnish  pathognornonic  signs 

Jof  such  disease,  and  are  called  pafhognoinmiic  or  pathognostic. 

simple  s\*mptom  is  rarely  pathognomonic,  but  two  or  three 

conjoin tly  often  we  so.     For  example,  a  discharge  is  seen  to 

ne  from  a  horse 'i*  nose.    This  is  a  symptom.    It  may,  however, 

-due  to  a  cataiThal  inflammation,  to  disease  of  tlie  teeth,  or 

E)f  the  bones  of  the  face  \  to  an  aflection  of  the  lungs,  to  a  col- 

riection  of  pus  in  the  guttural  pouclu^s  or  facial  sinuses,  or  to 

[glanders*     The  discliarge  is  so  fur  a  sign,  that  it  indicates  the 

[iformation  of  pus.     If  we  discover,  on  examination,  that  the  dis- 

I  charge  is  associated  with  ulceration  of  theSohneiderian  membmne, 

[with  enlargement  of  the  submaxiUary  lymphatic  glands,  and  more 

Icspecially  if  the  discharge  itself  is  of  a  glutinous  consistence 

lund  stnrchy  appeanince,  we  conclude  that  it  is  due  to  glamlers. 

iTaken  collectively,  these  symptoms  constitute  a  diiignostie  sign 

Df  glanders,  and  are  said  to  form  the  'pathognomonic  symptoms. 

The  intei*pretation  of  symptoms  reciuires  the  closest  observa- 
tion, and   in   many  instances   repeated   examinations    of    the 
patient;  for   the  veterinarian  is  never   assisted  by  what   are 
Itermed  in  human  metlical  practice  tlie  suhjcdivc  sign^  of  disease, 
Ijiamely,  the  sensations  felt  and  described  by  the  patient  himself. 
|ln  veterinary  practice  all  signs  and  symptoms  are  objective, 
ind  each  sign  or  group    of  signs   has  to  be  duly  considered, 
Icompared  one  with  another,  and  each  with  all ;  so  that  a  close 
|observation  is  essentially  necessary  before  a  due   and  proper 
Cruuclusion  can  be  arrived  at  and  an  opinion  pr*>nounced.     It  is 
by  oomparing  at  intervals  the  various  modifications  and  altera- 
[tions  which  occmr  in  the  signs  and  symptoms  of  disease,  that  we 
ire  enabled  to  progiwsiicaic  the  nature  of  its  termi nation,  or,  in 
atlier  words,  to  make  our  prognosis. 


CHAPTER    IV. 

PATHOLOGY— om^iwi^. 

GENERAL  SYMPTOMS  OF  DISEASE. 

THE  VISIBLE  MUCOUS  MEMBRANES. 

The  general  appearance  of  the  visible  mucous  membranes 
is  of  great  assistance  to  the  veterinarian  in  the  diagnosis  of 
disease.  The  natural  colour  of  the  Schneiderian  membrane  and 
conjunctiva  is  a  palish  red,  or  carnation ;  any  appreciable  devia- 
tion from  this  is  indicative  of  some  disorder.  Increased  vascul- 
arity and  heightened  colour — floridity — ^are  indicative  generally 
of  disturbance  and  over-excitement  of  the  circulatory  system. 
It  does  not  follow  of  necessity  that  disease  is  present,  as 
the  same  condition  of  the  membranes  is  brought  about  by 
severe  exercise ;  in  fact,  any  cause  of  excitement  may  produce 
increased  redness  and  vascularity  of  the  visible  mucous  mem- 
branes. This  condition  is  not  usually  apparent  in  the  tongue 
and  mouth,  for  the  epithelium,  more  particularly  on  the  tongue, 
is  sufficiently  thick  to  obscure  any  increased  vascularity. 

The  appearance  of  the  mouth,  however,  is  occasionally  of  great 
importance,  redness  of  it  being  indicative  of  an  irritable  and 
congested  condition  of  the  digestive  organs  generally ;  vesication, 
of  sporadic  or  epizootic  eczema ;  a  peculiar  yellowish  or  salmon 
colour,  with  desquamation  of  its  epithelium,  more  particularly 
in  the  neighbourhood  of  the  incisor  t<3eth  and  witliin  the  lips, 
of  rinderpest ;  whilst  sudden  paUor  of  the  mouth  and  tongue, 
with  coldness,  is  symptomatic  of  approacliing  death  from  haemorr- 
hage. The  appearance  of  petechial  spots  on  the  visible  mucous 
membrane  denotes  a  depraved  condition  of  the  blood,  as  in  pur- 
pura. Yellowness  of  these  membranes  indicates  disease  of  the 
liver ;  lividity,  a  cai^bonized  or  non-oxygenated  condition  of  the 
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Wood,  as  in  bronchitis  and  pulmonary  congestion  j  a  daU-colonred 
Appearance,  a  condition  of  the  blood  due  to  the  poison  of  glanders, 
&r  a  state  of  the  system  predisposing  to  that  disease;  rusty 
U^lour,  some  forms  of  epizuotic  diseases ;  pink,  or  pink-eye, 
fepizootic  cellulitis ;  pallidity,  ana?mia  and  general  debility,  or,  if 

ccurring  suddenly,  haemorrhage.  Mere  fukiess  of  the  capil- 
laries of  these  membranes,  \nth  increased  redness,  is  not  always 
iependent  on  an  increased  circulation,  for  in  many  diseases, 

rhere  the  powers  of  the  circulatory  organs  ai^  much  diminished, 
the  colour  and  vascidarity  may  be  greatly  augmented.  In  several 
Bs,  where  death  was  approaching  from  a  degenerate  condition 
)f  the  structure  of  the  hearty  I  have  noticed  that  the  visible  mem- 
branes became  very  greatly  congested,  and  their  colour  increased ; 
fcut  the  shading  of  the  colour  has  been  different  to  that  seen 
In  inilamniatory  diseases ;  the  circulation  in  the  vessels  lias  been 
sluggish;  the  power  of  the  heart — vU  d  tcrgo — has  been  insufficient 
I  to  propel  the  blood  through  the  minute  capillaries ;  hence  the 
congestion.    The  purplish  line  mentioned  by  some  writers  as  being 

idicative,  when  not  dependent  upon  an  altered  condition  of  tlxe 
1,  of  debility,  has  not  been  present  in  these  cases;  indeed  the 
ence,  except  in  the  shading  of  tlie  colour,  from  the  appear- 
!  in  many  inflammatory  diseases  has  been  very  slight;  whilst 
ilie  state  of  the  heart  itself  has  been  recognised  by  violent  pal- 
pitations, great  in'egularity  of  its  action,  ami  almost  impercepti- 
bility  of  the  pulse  at  the  jaw  and  arm.  A  foul  appearance  of 
jlhe  mouth  ami  tongue,  so  valuable  an  aid  to  diagnosis  in  human 

ledieal  pmetice,  is  rarely  observable  in  the  horse  and  ox,  hut 

.  commonly  seen  in  the  dog.     However,  in  some  forms  of  dys- 

tjpsta,  a  slightly  foul  and  soapy  condition  of  the  buccal  membrane 
seen  even  in  the  horse  and  ox,  with  an  acid  condition  of  the 

Uivary  secretions,  which  smell  sour  and  even  foetid.  Dryness 
E)f  the  mouth  is  often  indicative  of  intlammatory  diseases,  more 
particularly  those  aftccting  the  organs  of  digestion,  A  moist 
Itate  of  the  mouth,  from  excessive  secretion  of  saliva,  is  symp- 

■jraatic  of  diseiise  of  the  teeth,  of  catarrhal  disease,  tetanus,  or  of 
Ihe  presence  of  a  foreign  body,  such  as  a  pin  or  thorn,  in  some 

'  the  oral  stiucturea* 
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SYMPTOMS  FUKNISHED  BY  THE  CONDITION  OF  THE  SUBFACE  Of 
THE  BODY  AND  EXTREMITIES. 

In  a  state  of  health,  if  the  aninial  is  dry  and  not  exposed  to 
extremes  of  temperature,  the  surface  of  the  body  and  the  ex- 
tremities present  a  warm  genial  sensation  to  the  touch  of  tlie 
observer,  but  the  variations  of  temperature  in  disease  are  great 
and  important.     In  severe  inflammatory  diseases,  the  1^,  ears, 
and  general  surface  of  the  body  may  be  cold ;  the  legs  and  ears 
presenting  a  sensation,  when  handled,  of  being  what  is  termed 
"  deathly  cold."     This  symptom,  if  continuous,  indicates  grave 
diseases  or  important  lesions ;  and  if,  in  addition  to  the  coldness 
of  the  legs  and  ears,  there  be  perspiration  over  the  body,  or 
Avhat  is  termed  a  cold  sweat,  the  life  of  the  animal  is  in  great 
jeopardy. 

In  milder  diseases,  and  those  which  run  through  their  course 
slowly,  such  as  many  epizootics,  peculiar  alternations  in  the  tem- 
perature of  the  surface  and  extremities  are  generally  witnessed: 
thus  one  leg  may  be  cold  while  the  other  three  are  warm,  or 
tliree  legs  may  be  cold  and  one  warm,  one  ear  cold  and  the 
other  warm,  &c.  &c.  This  eccentricity  is  often  increased  by 
tlie  warm  and  the  cold  condition  becoming  more  or  less 
suddenly  changed  in  situation ;  the  leg  which  was  warm  in  the 
morning  may  be  found  cold  in  the  evening,  the  cold  leg  or  1^ 
being  warm. 

The  signs  furnished  by  these  alternations  are  indicative  of 
a  depressed  and  erratic  nervous  force,  and  of  a  tendency  to 
metastatic  congestions. 

A  dry,  scurfy  appearance  of  the  skin  is  often  a  symptom  of 
indigestion,  and  of  the  presence  of  oxalic  acid  salts  in  the  blood ; 
and  what  is  called  "  hide-hound"  a  condition  where  the  skin 
seems  to  have  lost  its  pliability  and  softness,  is  a  symptom  of  a 
general  state  of  mal-nutrition,  arising  from  indigestion,  improper 
food,  worms  in  the  intestinal  canal,  or  a  want  of  proper  exercise, 
&c.  A  staring  coat  often  accompanies  the  above  described  con- 
ditions,— very  often  a  staring  coat  is  the  only  sjrmptom  of  ill 
health.  "WHienever  au  animal  is  seen  disposed  to  shiver,  with 
staring  of  the  coat,  upon  exposure  to  moderate  cold,  or  where 
this  tendency  exists  in  an  animal  whilst  not  so  exposed,  in  all 
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pTOTjaljility  such  an  one  is  bordering  on  disease.  A  persistently 
Staring  coat,  without  any  other  syni|>tom  of  disease,  often  in- 

icates  the  incubative  sti\ge  of  *;hiiider's  or  farcy,  and  recurrent 
rigors  are  fjenerally  the  fore-mnners  of  stmnglea  or  other  sup- 
purative diseases*      The  premonitory  stage  of  l>Tiiphangitis  is 

larked  l)y  a  fit  of  rigor  or  shivering,  and  in  one  case  wiiicU 
bame  under  my  notice,  acute  glanders  %vas  ushered  in  by  a  con- 
luoua  shivering  fit  of  three  days'  duratioru 


^ 


THE  PULSR 


I  The  pulse  is  the  beating  of  the  arteries,  and  is  usually  felt  at 
the  jaw — the  submaxilkry  artery,  or  on  the  inner  side  of  the 
Rrm — the  brachial  arter}\  In  the  cow,  whilst  recumbent,  the 
pulse  may  be  very  distinctly  felt  ou  the  posterior  part  of  the 
fure  fetlock,  and  in  the  dog  it  is  best  felt  at  the  femoral,  on  the 
inner  surface  of  the  thigh. 

The  pulsations  felt  by  the  finger  are  principally  due  to  the 
Ifact  that  the  artery  expands  during  the  contraction  of  the  heart, 
fand  returns  to  its  previous  condition  during  the  rehixation  of 
I  that  organ. 

The  arterial  movements,  as  imlicated  by  the  sphygmogi'npb, 
!  constituting  the  pulse,  are  described  as  foUows  by  l>r.  13urdon 
Ifiaudei'son : — 

1 .  At  the  moment  that  the  heart  begins  to  contract,  a  vibratory 

lovemerit  of  tlie  blood  contained  in  the  aorta  is  produced,  in 

k'hich  the  molecules  of  liquid  are  projected  forwards  in  the  axis 

tof   the   vessel.      A    similar    vibratory    movement    occurs   the 

Qoment   the  ventricles  cease  to  contract.      These  two   move- 

oents   differ   only   in   this   respect,   that   in    the   former  the 

primaiy  shock  is  directed  towards  the  periphery,  in  the  latter 

awards  the  heart. 

**  2.  Each  of  these  movements  is  propagated  in  the  direction  of 

[the  stream  at  a  fate  of  about  ninety  feet  per  mintTte,^ — the  one 

I  expressing  itself  at  tlie  r^xdial  artery  by  a  sudden  expansiun  of 

I  Uie  art43rial  tube,  the  other  by  a  sudden  collapse. 

"  3.  The  exact  moment  at  which  each  movement  occurs  is 

I  indicated  by  the  spliygniograph, — the  former  by  a  sudden  vertical 

[ascent  of  the  lever,  the  latter  by  a  descent     In  either  case  the 

primary  movement  is  followed  by  a  succession  of  smaller  move 
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ments  in  alternately  opposite  directions.  By  measaiing  tl^ 
time  which  intervenes  between  the  first  and  second  vibratioD^ 
the  exact  duration  of  the  systole  of  the  heart  may  be  ascertained, 
for  the  one  occurs  at  the  instant  that  the  ventricle  hardens  in 
contraction,  the  other  at  the  instant  that  the  aortic  valve  be- 
comes tense  in  closing. 

"  4.  Both  movements  manifest  themselves  with  much  greats 
distinctness  in  some  cases  than  in  others.  In  this  difference 
it  seems  probable  that  the  respective  valves  have  much  to  do, 
and  that  the  systolic  vibration  is  produced  by  the  sudden 
tightening  of  the  mitral  valve,  just  as  the  diastolic  vibration  is 
due  to  the  sudden  tightening  of  the  aortic  valve.  The  precise 
physical  conditions  on  which  the  degree  of  vibration  depends, 
have  not  as  yet  been  ascertained,  but  observation  points  to  the 
conclusion  that  the  intensity  of  the  systolic  vibration  is  greatest 
when  the  arterial  pressure  is  lowest  at  the  close  of  the  diastolic 
period. 

"  5.  From  the  moment  that  the  ventricles  begin  to  contract, 
the  fulness  of  the  arterial  system,  and  consequently  the  arterial 
pressure,  rapidly  increases.  As,  however,  the  arteries  at  first 
yield  readily  to  the  tide  of  blood,  the  tension  does  not  attain 
its  maximum  until  some  time  after  the  hardening  of  the 
ventricles  in  contraction.  The  duration  of  the  interval  between 
the  one  event  and  the  other — that  is,  between  the  closure  of  the 
niitnil  valve  and  the  moment  of  highest  pressure  in  the  radial 
artery — varies.  It  is  longest  when  the  arterial  system  is  full; 
shortest  when  it  is  comparatively  empty.  Hence  the  measure- 
ment of  this  interval  comes  to  be  of  considerable  importanca 

"  6.  From  the  moment  that  the  artery  attains  its  greatest  dis- 
tension, it  begins  to  collapse;  the  form  of  that  part  of  the 
sjihygmographic  tracing  which  corresponds  to  the  period  of 
relaxation  is,  as  has  been  recently  pointed  out  by  Dr.  Eivers, 
parabolic.  In  the  normal  pulse  the  parabolic  form  is  not  easily 
distinguished,  the  line  of  descent  being  nearly  rectilinear ;  but 
in  all  those  pulses  in  w^hich  the  collapse  is  rapid,  it  is  very 
obvious,  and  most  of  all  in  what  has  been  called  the  mono- 
crotous — single — form,  which  corresponds  to  the  thready  pulse 
of  authors. 

"  7.  In  certain  conditions  of  the  circulation,  the  radial  artery, 
immediately  after  the  distension  produced  by  the  contraction  of 
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tlic  left  ventricle,  suddenly  collapses,  and  then  as  suddenly  ex- 
pands again,  the  second  expansion  being  sometimes  nearly  equal 
in  inteuyity  to  the  first  This  constitutes  dicrotism/** — (Dr, 
BcRDON  Sandekson's  Handbook  of  the  Sphygmograph,  to  wliich 
the  reader  is  referred  for  further  infonnation.) 

I  have  alrejidy  stated  that  the  pulse  is  the  heating  of  the 

arteries.     In  each  pulsation  as  felt  by  the  hand  the  arteries  are 

slightly  expanded,  distended,  and  elongated  by  the   wave  of 

blood ;  sometimes  they  are  laterally  displaced,  and  then  return 

Lto  their  ori|U'inal  position,  after  which  there  is  a  short  period  of 

I  rest — the  interval. 

It  seems  probable  that  when  the  heart  contracts  of  itself,  it 
does  so  gradually  and  perislaltieally,  its  constituent  fil^res  being 
brought  successively  into  action ;  and  that,  in  so  far  as  the 
movement  is  deprived  of  its  automatic  character  by  the  influence 
of  stimuli  acting  through  the  spinal  cord,  it  becomes  sudden  ami 
instantaneous, — (See  on  this  point  Dr.  Buudon  Sanderson,  or  Dr, 
Bell  Pettigrevv's  Paper  on  the  Physiology  of  the  Circulation,  in 
Zajuet,  1872,)     The  intluences  concerned  in  the  production  of  the 
pulse  are  those  of  the  heart,  the  arteries,  and  the  blood.     The 
heart  gives  the  impulse  by  wMch  the  expanding  wave  of  blood 
is  carried  onward,  after  which  the  artery  contracts  in  virtue  of 
I  the  elasticity  of  the  yellow  librous  tissue  which  enters  into  the 
\  composition  of  its  middle  coat,  or  by  its  additional  musciUar  force. 
In  heiiUh  there  is  a  nearly  uniform  relation  between  the 
frequency  of  the  pulse  and  of  the  respiratory  movements ;  the 
I  proportions  being,  as  nearly  as  possible,  one  respiratory  move- 
ment to  three  or  four  pulsations.     Thus  the  pulse  of  the  healthy 
horse  beatvS  about  forty  times  per  minute ;  the  respirations  are 
I  from  twelve  to  fifteen  in  the  same  time.     In  the  cow  the  same 
'  relationship  does  not  exist,  even  in  health,  between  the  jnilse 
«nd  respiratory  movements ;  for  during  nimination  it  may  be 
observed  that  the  pulse  is  seventy  to  eighty  a  minute^  and  the 
respirations  not  more  than  ten.     Indeed  tlie  pulse  of  the  cow  in 
•  a  state  of  confinement,  in  so  far  as  regards  the  number  of  its 
i  bent^,  cannot  be  depended  upon  in  the  diagnosis  of  disease  ;  the 
!  stiites  of  i>regnancy  and  obesity,  the  effects  of  artificial  food,  antl 
of  the  activity  of  the  lactiferous  glands,  as  well  as  the  excite- 
ment caused  by  the  act  of  rumination,  generally  produce  such 

1  Double  puke. 
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an  impression  upon  the  nervous  system  as  to  cause  the  action 
of  the  heart  to  be  much  increased,  such  increase  being  entiielf 
consistent  ^ith  a  state  of  perfect  health  in  an  ftniTnal  so  cii^ 
cumstanced. 

The  relation  between  the  pulse  and  respiratoiy  movementik 
with  the  exception  above  mentioned,  is  generally  maintained 
where  the  pulse  and  respirations  are  naturally  accelerated,  as 
after  exercise;   but  in  disease   it   generally   ceases   to  exist    ^ 
In  many  diseases  accompanied  by  increas«l  frequency  of  the 
pulse,  the  acceleration  of   the  respiratory  movements  beaa 
no  comparison  to  the  increased  number  of  the  pulsations,  and  in 
many  other  cases  the  respiration  may  be  very  rapid  without  a 
proportionate  increase  in  the  number  of  the  pulsations ;  in  some 
instances  the  pulse  may  actually  fall  below  its  normal  standard, 
whilst  the  respirations  are  increased. 

The  natural  pulse  of  the  horse  beats  about  forty  times  a  minute, 
that  of  the  cow  about  from  forty  to  fifty,  with  the  exceptions 
already  mentioned,  and  the  pulse  of  the  dog  ranges  from  eighty 
to  one  hundred,  depending  upon  the  size  and  breed  of  the  animal, 
and  the  pulse  of  tlie  sheep  from  seventy  to  eighty. 

The  frequency  of  the  pulsations,  and  the  regularity  and 
irregularity  of  their  succession,  depends  upon  the  heart,  and  the 
pulse  at  the  jaw  and  arm,  when  it  can  be  felt,  always  corre- 
sponds to  the  contraction  (systole)  of  the  ventricles,  allowance 
being  made  for  the  very  slight  interval  that  must  elapse  before 
the  wave  of  blood  reaches  these  parts.  To  the  heart's  action 
must  also  be  referred  most  of  the  healthy  conditions  as  well  as 
many  of  the  peculiarities  in  disease ;  but  the  vital  condition  of 
the  arterial  system  is  not  without  its  influence  on  the  character 
of  the  pulse. 

The  arteries  are  gifted  with  a  certain  amount  of  vital  contrac- 
tility or  tone,  given  to  them  by  their  muscular  coat,  upon  which 
their  healthy  firnmess  depends ;  without  this  tone  they  become 
relaxed  and  flaccid,  yielding  readily  to  the  force  of  the  wave  of 
blood,  and  but  slowly  recovering  their  calibre  when  the  expand- 
ing wave  has  passed  onwards.  It  is  evident  that,  in  this  con- 
dition of  the  vessels,  a  portion  of  the  impulse  of  the  heart, 
which  is  expended  in  dilating  the  arteries,  is  not  restored  to  the 
blood  by  the  contraction  of  their  coats ;  the  impulse  being  thus 
gradually  diminished  as  the  arterial  wave  proceeds  on  its  course, 
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the  pulse  Lecoiaes  weak,  and  ia  not  in  such  instances  to  be 
I  considered  a  proper  indication  of  the  cardiac  contraction.  The 
I  contraction  may  be  strong  while  the  pulse  is  comparatively 
feeble.  As  a  rule,  however,  except  in  valvular  incompetency  or 
muscular  degeneration  of  the  heart,  there  is  a  general  correspon- 
dence between  the  cardiac  and  arterial  pulsations,  which  renders 
the  one  a  tolerably  correct  measure  of  tlie  other.  The  quantity  of 
blood  also  has  undoubtedly  some  influence  on  the  character  of  the 
pulse,  Wlien  it  is  deficient,  the  pulse  is  likely  to  be  smaller  than 
natural.  This  is  not  an  absolute  rule^  for  in  auimals  which  may 
be  considered  to  be  in  a  plethoric  condition  the  pulse  is  some- 
times comparatively  small  A  modification  of  the  quality  of  the 
blood  affects  the  pulse,  and  this  is  most  especially  exemplified  in 
cases  of  blood  disease,  such  as  hfemo-albumenuria  and  purpura 
haimorrhagica,  where  it  is  frequently  found  that  the  pulse  ia 
•'  double/'  **iintto'ing,"  or  "trembling." 

The  varieties  of  the  pulse  which  are  described  by  authors  as 
being  recognisable  by  the  touch  are — 

(L)  As  regards  the  number  of  pulsations  within  a  given  time, 
the  pulse  is  said   to  be  frequent  or  infrequent, — pulsus 
frequens,  pulsus  rants, 
(2.)  As  regards  the  time  which  seems  to  be  occupied  by  each 
beat,  the  pulse  is  said  to  be  quick  or  slow, — pulsus  cekr^ 
pulstis  tardus, 
(3.)  As  regards  the  dilatability  of  the  artery  in  length  and 
breadth,  the   pulse  is  said  to  be  large  or  small^ — pulsus 
magyuis,  pulsus  parvus, 
(4.)  As  regards  the  compressibility  of  the  artery,  the  pxdse  is 
said  to  be  hard  or  soft, — puhus  durus,  ptihus  jnoUis,^ 


THE  SYMPTOMS  AFFORDED  BY  THE  PULSE, 

The  freqn^nt  puls€ — pulmis  frequens. — Frequency  of  the  pulse, 
or  its  number  in  a  given  time,  varies  slightly  witliin  the  limits 
of  health  in  animals  of  the  same  breed  and  similar  conformation, 
and  more  so  in  animals  of  difTerent  breeds  and  tempemments. 
If  the  standard  in  the  horse  be  set  at  forty  beats  per  minute, 
it  id  not  at  all  inconsistent  with  health  to  find  it  difler  ten 
beats  in  two  animals  differing  but  slightly  in  breed  and  con- 
figuration.     Tims,  one  may  have  a  pulse  of  thirty-five  and 

'  Dr.  BuRDOK  Savdebsoit  :  Handbook  of  the  SphygmogmpK 
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the  other  a  pulse  of  forty-five  per  minute,  and  both  may  be  in  a 
state  of  most  perfect  health ;  but  a  diflerence  beyond  this  indi- 
cates some  degree  of  excitement,  or  some  amoxmt  of  disease. 

A  freqnent  piiJse— say  a  pulse  above  fifty-five  per  minute — H 
the  horse  is  not  in  an  excited  state,  from  exercise  or  other 
accountable  or  natuml  cause,  indicates  a  fevered  condition,  but 
not  necessarily  an  increased  vigour  of  the  system ;  on  the  contrary, 
a  Yery  frequent  p^ilse  is  generally  associated  with  extreme  pro- 
stration and  debility.  A  certain  quantity  of  blood  is  requisite 
to  the  existence  of  the  several  parts  of  the  body ;  and  when  the 
heart  is  too  feeble  to  act  forcibly,  it  is  compelled  to  exc< 
frequency  of  contraction  to  compensate  for  such  want  of  st^  ; 
Excessive  evacuations  either  of  blood  or  of  any  of  the  secretions 
are  generfilly  attended  with  frequency  of  the  pulsa 

The  old  belief  that  *'  bleeding  lowered  the  action  of  the  heart 
and  arteries,"  is  disproved  by  the  fact  that  all  evacuations  in- 
crexse  the  number  of  the  pulsations.  I  have  repeatedly  observed 
the  effects  of  bleeding  upon  a  healtliy  animab  and  found  that 
when  from  three  to  five  quarts  of  blood  have  been  withdrawn, 
the  pulse  has  increased  in  frequency  ten  to  twenty  beats  per 
minute ;  when  the  bleeding  has  been  pushed  beyond  this,  say  to 
the  extent  of  from  seven  to  ten  quarU,  the  pulsations  have  risen 
to  extreme  frequency — to  100,  120,  or  more  per  minute.  As  the 
pulse  increases  in  frequency  it  becomes  diminished  in  volume, 
supporting  the  conclusion  that  a  pulse  is  small  in  proportion  to 
its  frequency. 

The  quif^k  puhe — f^lm^  cder. — This  term  is  made  use  of  to 
denote  that  condition  of  the  circulation  in  which  the  heart 
accomphshes  its  contraction  almost  instantaneously.  The  terms 
quick  and  slow  have  been  objected  to  by  Sir  Thos  Watson,  as 
over-i'efinements,  "  simply  because  it  was  not  certain  what  was 
meant  by  the  terms  by  those  writers  who  used  them,"  and 
it  was  very  doubtful  whether  the  quality  of  quickness  or  cel< 
of  each  pulsation  could  be  truly  appreciated  by  the  finger, 
the  terms  are  now  re\'ived,  for  the  qualities  which  they  express 
are  made  manifest  by  the  use  of  the  sphygmograph,  an  instru- 
ment by  which  the  movements  of  the  nrUry  are  transferred  to 
paper,  in  such  a  manner  as  to  render  it  possible  to  measure  their 
extent  and  relative  duration. — (See  Dr.  Eukdon  Sanderson's 
Handbook  of  tlu  SphngmograpL) 
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Quickness  of  the  pulse  differs  from  frequency.  Quickness 
refers  to  the  time  occupied  liy  each  hoat  of  the  pulse,  wliilst 
frequency  has  reference  to  tlie  succession  of  the  pulsations.  A 
frequent  pulse  is  that  in  which  the  niimher  of  Keats  is  greater 

:  than  usual  in  a  given  time ;  a  quick  pulse  is  tlmt  in  which  each 
l>eat  occupies  less  than  the  usual  tiinc,  though  the  whole  number 
may  not  be  much  iucreasecL  Qnirkiicss  of  the  pulse  is  not 
so  difficult  to  appreciate  by  the  touch  in  the  larger  domestic 
animals  as  it  seems  to  be  in  man,  and  for  the  reason  that  the 
apprtiach  to  fret[uency  and  quickness  is  normally  mucli  greater 
in  man  than  in  the  horse  and  ox.  Tlie  contrast,  therefore. 
between  abnormal  quickness  and  the  natural  condition  is  more 
manifest  in  the  latter  than  in  the  former. 

Quickness  of  the  pulse  is  due  to  the  mode  in  which  the 
ventricles  contract,  and  always  indicates  irritation  and  little 
strength;  the  heart  makes  a  quick,  short  contraction,  which 
differs  much  from  the  somewhat  prolonged,  and  more  or  less 
forcible,  contraction  of  real  energy  and  excitement.  Tliejerkuiff 
pulse  is  a  modification  of  the  quick  pulse,  and  is  characterised 
by  a  quick,  forcible  beat,  followed  by  a  sudden  abrupt  cessation. 
This  pulse  is  found  in  cases  where  the  nervous  irritability  is 
much  increased,  or  it  may  be  due  to  some  deficiency  in  the 
aortic  valves* 

The  slow  ]ml8e-—jndsus  tardus — or,  as  it  is  termed  by  Br. 
Sanderson,  the  lontjf  pulse,  is  the  reverse  of  the  quick  pulse,  and 
indicates  a  prolonged  or  slow  contraction  of  the  cardiac  auricles. 
In   inflammatoiy  fever   the   pulse  was    formerly  describt^d    as 

/rcfu^ns  mmjnns  tt  ceUr,  and  was  said  to  ditler  from  that  of 
plethora,  whirh  was  described  as  mttfpius  d  ^a^^fi «.•?,— distinctions 
wliich  are  not  now  held  to  be  competent. 

An  infreqKcnt  pulse — pulsus  rantji, — This   kind    of   pulse  is 

•  often  associated  with  slowness,  and  indicates  disease  of  the  brain 
(compression),  a  disordered  conditioD  of  tlie  digestive  ajiparatus, 

t  and  is  often  indicative  of  that  condition  of  the  system  manifested 
by  excessive  urination — jxdi/uria.  In  degenerative  disease  of  the 
heart  the  pulse  is  often  more  infrequent  than  the  cardiac  con- 
tractions, because  the  iuqjulse  of  the  heart  is  too  feeble  to  be 
iismitted  to  die  arteries, 

rh€  niiUufd  relation  of  the  pulsations  may  refer  to  tlieir 
snccession,  their  compamtive  duration,  and  their  strength,    in 
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all  these  respects  the  pulse  is  often  irregular,  and  the  source  of 
the  irregularity  is  to  be  found  in  a  deranged  or  debilitated 
action  of  the  heart  An  intermittin/j  pidse  is  that  in  which  a 
pulsation  is  occasionally  omitted.  Tliis  omission  may  be  regular, 
occurring  at  the  end  of  a  certain  number  of  beats,  or  it  may  be 
irregularly  intermittent,  and  along  with  intermission  of  its  beats 
there  may  be  irregularity  in  its  tone,  volume,  &c  For  example, 
several  beats  may  occur  in  rapid  succession;  these  may  be 
followed  by  others  at  long  intervals,  or  some  beats  may  be 
strong,  others  weak,  some  quick,  others  prolonged;  and  often 
several  run  on  successively  of  one  character,  to  be  followed  by 
more  or  less  of  another  character.  Occasionally  all  these 
irregularities,  or  most  of  them,  may  occur  in  the  same  subject. 
They  are  indicative  of  important  functional  or  nervous  disorder, 
or  of  organic  disease  of  the  heart  An  intermitting  pulse  may 
often  be  observed  in  horses  presenting  all  the  appearances  of 
perfect  health ;  indeed,  an  intermitting  pulse  is  very  commonly 
met  with  in  tlie  cart-horses  of  this  city ;  and,  reasoning  from  the 
frequency  of  indigestion,  and  the  nature  of  their  food,  one  is 
forced  to  the  conclusion  that  tliis  irregularity  of  the  heart's 
action  is  due  to  some  disorder  of  the  digestive  apparatus.  When 
these  animals  are  attacked  by  any  disease,  the  irregularity  of 
the  pulse  frec^uently  disappears  for  a  time,  or  until  the  animal 
is  restored  to  its  former  condition  of  apparent  health. 

Tlie  volume  of  the  j^ulse  may  be  greater  than  usual,  in  which 
case  it  is  said  to  be  large — pulsus  inagnus,  or  it  may  be  less 
than  usual,  when  it  said  to  be  small — pvls^ts  parvtis.  Largeness 
or  fulness  of  the  pulse  may  depend  upon  general  plethora,  or  a 
prolonged  and  forcible  contraction  of  the  ventricles ;  to  a  certain 
extent  on  relaxation  of  the  arterial  coats,  and  on  obstruction  of 
the  capillaries,  without  diminished  power  of  the  heart  It  may 
be  associated  with  strength  or  with  feebleness  of  the  pulsations.  It 
is  important  not  to  confound  a  full  feeble  pulse  with  a  full  strong 
one.  The  feeble  pulse  is  known  by  the  weakness  of  the  impulse, 
and  by  the  artery  yielding  to  the  pressure  of  the  finger.  In 
pulmonary  congestion  of  a  severe  character  the  artery  is  full, 
and  the  pulsations  feeble.  This  has  been  called  the  "  oppressed 
jndse  of  pneumonia "  by  veterinarians,  and  depends  upon  ex- 
cessive congestion  of  the  puhnonary  vessds.  A  pulse  of  this 
character  is  improved  in  tone  by  a  modenite  abstraction  of  blood. 
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TJu  feeble  pulse,  if  associated  with  softness,  the  artery  yield- 
ing readily  to  the  finger,  indicates  general  or  cardiac  debility. 
It  is  sometimes  so  weak  as  to  give  one  the  idea  that  the  artery 
is  filled  vriUi  air,  hence  it  has  been  called  the  gas€QU3  pulaej  and 
is  not  unfrequent  in  an  anaemic  condition  of  the  body. 

The  small  pulse — pulsus pan^m — may  result  from  anaemia;  from 
congestion  of  some  important  organ,  as  the  lui^s ;  from  feeble  con- 
traction of  the  heart;  or  from  great  tonicity  of  the  arterial  coats. 

The  Jtard  puhe — pulsus  dtu^s — hardness  of  tlie  pulse,  is  that 
property  by  which  the  artery  resists  compression,  and  i:esnlt3 
from  contraction  of  the  muscular  coat  of  the  arterial  walls.  Hard- 
ness of  the  pulse  is  often  associated  with  smallness — pulsus 
durus  et  pamts;  it  is  then  termed  corded,  wiry,  or  thready,  and 
this  condition  is  often  met  witli  in  the  earlier  stages  of  inflam- 
matory disease,  particularly  during  the  rigor — in  endocarditis* 
and  in  dangerous  inflammations  of  serous  membranes — and, 
experimentally,  the  threxidy  pulse  has  been  2)roduced  by  division 
of  the  pneunio-gastric  nerves. 

I>r.  Sanderson  describes  this  pulse  as  follows: — **"\Vlien  the 
pulse  is  small  and  hard,  as  during  the  rigor  at  the  outset  of 
acute  diseases,  and  in  certain  dangerous  forms  of  carditis,  the 
expansion  of  the  radial  arteiy  is  sudden  and  of  short  duration ; 
Uie  suddenness  of  the  movement  not  depending  upon  the 
rapidity  w*ith  which  the  arteries  emjity  themselves  by  the 
capiUaj'ies,  but  on  the  violence  with  which  the  heart  itself  con- 
tracts. In  tins  form  of  pulse  there  is  no  second  heat.  The 
explanation  is  clear:  the  ditlerence  between  the  arterial  and 
venous  pressure  is  so  considenible,  and  the  range  of  variation 
in  the  peripheral  arteries  so  limited,  that  no  perceptible  diastolic 
itjtanlatiou  tiikes  place  in  the  capillaiies,  and  consequently  no 

and  expansion,*' 
^The  hard  pulse  is  seldom  associated  with  largeness ;  the 
nearest  approach  to  the  hard  full  pulse — pulsus  magivm  ei  dwnts — 
is  the  strrmg  full  pulse  of  laminitig.  It  may,  however,  depend 
upon  hypertrophy  of  the  left  ventricle  of  the  heart,  and  be  pre- 
sent independently  of  any  intiammatory  disease^  When  the 
pulse  is  very  hard,  thti  lateral  displacement  of  the  submaxillary 
artery  is  very  apparent ;  it  is  then  called  by  veteriuarians  a  hard 
rollbg  pulse* 
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Tht  doulU  ptUse. — This  pulse  is  occasionally  present  in 
hjerao-albimieuTiria  (red  water)  in  cows,  and  in  piirpura  in  the 
horse.  It  denotes,  according  to  Dr.  Sanderson,  that  condition 
of  the  circulation  in  which  arterial  pressure  is  diminished,  while 
the  venous  is  increased,  and  that  the  capillary  current,  instead  of 
being  constant  in  its  rate  of  movement,  is  markedly  accelerated 
during  the  diastole,  and  retarded  during  the  diastolic  inter\^al. 
In  the  undulatory  double  pnlse  of  typhus,  says  Dr.  Sanderson,  the 
intensity  and  suddenness  of  the  second  expansion  appears  nearly 
as  great  as  the  fii-st ;  the  explanation  being,  that  in  this  con- 
dition the  contractions  of  the  henrt  are  extremely  feeble,  the 
arterial  pressure  being  so  low  that  the  progressive  movement  of 
the  blood  ceases  entirely  in  the  capillaries  during  the  diastolic 
interval. 

Tli€  strength  of  the  pulM  depends  chiefly  upon  the  force  with 
which  the  ventricles  contract ;  in  some  measure  upon  the  tonicity 
of  the  arteries,  and  upon  the  volume  of  the  blooA  In  order  to  have 
ft  strong  pulse  there  must  be  vigour  of  impulse,  steady  resistance 
to  pressure,  and  a  certain  degree  of  fulness.  There  may  be  a 
sharp,  forcible  beat ;  but  if  this  is  not  sustained  by  a  certain 
amount  of  subsequent  pressure,  it  indicates  irritation  rather 
than  energ}%  A  very  contractjed  pulse,  however  sharp  the 
impulse,  cannot  be  called  a  stmng  one.  A  strong  pidse  is 
considered  a  sign  of  a  sthenic  or  vigorous  state  of  the  system. 
But  it  is  not  invariably  ao,  for  h}"pertrnphy  of  the  heart  will 
give  strength  to  the  pulse,  even  Uiough  the  general  powers 
of  the  animal  be  weak. 

Wat h} CSS  of  the  pulse. — In  order  to  have  a  weak  pulse  it  is 
essential  that  Uie  impulse  be  slight,  the  tonicity  of  the  arteries 
diminished,  and  the  volume  smalL  In  some  cases,  however,  it 
will  be  found,  if  there  be  a  slow  action  of  the  heart,  or  great 
relaxation  of  the  arterial  coats,  tlmt  there  will  be  a  full,  and  at 
the  same  time  a  feeble  pulse.  It  is  important  not  to  confound 
tliis  with  strengtL 

77w;  vcmnis  piilse. — Pulsation  of  the  veins  ia  often  seen  in 
tlie  jugulars  of  the  ox,  especially  during  rumination,  and 
eeems  to  be  quite  compatible  with  health.  If  the  head  or  neck 
of  the  horse  be  extended,  there  will  generally  be  an  appearance 
of  a  jugular  pulse.     This,  however,  arises  from  the  beating  of  the 

)tida,  which   is  made  visible  by  the  parts  being  tensely 
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drawn  and  pressed  together.  When  a  true  yenons  pnlse  ezisto 
independent  of  heart  disease,  it  is  due  to  the  veins  filling  lAen 
the  ventricles  of  the  heart  contract,  and  the  sadden  dosiiig  of 
the  auriculo-ventricular  valves.  It  is  supposed  that  there  is 
no  actual  reflux  of  blood,  but  a  sudden  arrestment  of  its  flow 
into  the  right  ventricle. 

In  some  forms  of  heart  disease  the  jugular  pulse  becomes  a 
diagnostic  symptom. — (See  Diseases  of  the  Heart.) 


SYMPTOMS  CONNECTED  WITH  THE  RESPIRATORY  FUNCnONS, 

The  respiratory  movements  may  be  quickened,  difficult  or 
laborious,  wheezing,  roaring,  stertorous,  spasmodic  or  convulsive, 
irregular,  slow,  thoracic  or  abdominal;  and  be  attended  with 
such  signs  as  sneezing,  coughing,  sighing,  or  yawning.  The 
breath  may  be  hot,  as  in  pneumonia,  fever,  &c.,  and  cool  or  cold, 
as  in  cases  of  great  prostration;  foetid,  as  in  gangrene  and 
abscesses  of  the  lungs,  or  in  nasal  gleet  arising  from  diseased 
bones  or  teeth.  The  matters  discharged  from  the  air  passi^ 
are  also  signs  of  great  value,  as  blood,  pus,  mucus,  or  a  mixture 
of  all  of  them. 

(a.)  Quickened  hreathing, — ^Rapidity  of  the  respiratory  move- 
ments, although  present  in  many  diseases,  is  easily  produced  by 
any  cause  which  accelerates  the  circulation  of  the  blood,  and  is 
generally  proportioned  to  the  rapidity  of  the  circulation,  and 
the  corresponding  need  of  change  in  the  blood.  Thus,  exercise, 
which  accelerates  the  circulation  and  changes  of  the  blood,  also 
augments  the  respiratory  movements. 

(b.)  Difficulty  of  respiration  (dys^nGedi)  is  a  prominent  symptom 
of  disease,  and  may  depend  upon  various  causes.  In  inflamma- 
tion of  the  lungs,  or  pleurisy,  there  are  many  circumstances  in 
operation  which  impede  the  respiratory  movements — as  pain,  or 
exudation  into  the  substance  of  the  lungs  or  cavity  of  the  chest, 
which  mechanically  resists  the  entrance  of  air  into  the  lungs. 
Diseases  of  the  larynx  or  trachea,  by  diminisliing  their  calibre, 
are  generally  associated  with  extreme  dyspnoea,  and  with  sounds, 
such  as  roaring  or  whistling,  which  furnish  pathognomonic  signs 
of  the  seat  of  the  disease. 

Difficulty  of  breatliing,  when  not  accompanied  by  certain 
sounds  detectable  by  auscxdtation,  if  not  sufficiently  loud  to  be 


GENERAL  SYMPTOMS    OF  DISEASE, 

!ieard  at  a  sbglit  distance  from  the  animal,  is  Bot,  however,  to  be 

rejjiinled   as  symptomatic   of  distm.se  of  the  respiratoiy  organs 
fottly,  for  in  many  acute  diseiises  the  breatliing  not  only  becomes 
quickened,  but  laboured  and  difficult  to  an  extreme  degree. 

Difficult  breatliing  must  always  be  regarded  as  a  symptom  of 
Jiinportanoe,  not  only  as  being  diagnostic  of  certain  diseases,  but 
las  indicating  grave  alterations  in  the  condition  of  the  blood  or 
lin  the  functions  of  the  nervous  system.  Diseases  are  also 
fsenously  aggravated,  and  a  tendency  to  a  fatal  termination, 
owing  to  the  non-oxidation  of  the  blood,  is  augmented  by  difficult 
breathing. 

(/?.)  Stertorous  hrmthhig  (Snoring). — This  arises  from  a  relaxed 
state  of  the  velum  palati,  and  is  a  symptom  of  brain  disease,  So 
long  as  the  respiratory  movements  are  strong  and  frequent,  it 
does  not  indicate  immediate  danger,  but  when  the  respiratory 
p<»wers  are  impaired,  the  movements  slow — tliat  of  inspirtition 
delayed,  and  then  performed  with  a  sudden  noise  and  a  jerking 
effort,  and  the  susceptibility  to  outward  impressions  diminished 
— stertorous  breathing  is  a  sympU^m  of  the  near  approach  of 
death.  Snoring,  so  common  an  accomplii^hment  in  the  human 
being  during  sleep,  is  but  mrely  so  in  tlie  lower  animals. 

{(L)  Abdominal  hrmfhinff,  or  respinitor>'  movements  performed 
with  tlie  ribs  fixed  as  much  a3  possible,  owing  to  pain  or 
mechanical  obstruction  in  the  chest,  is  a  symptom  of  pleurisy, 
hyilro-thomx,  and  pleurfxlynia. 

(t.)  Th(rmcie  hrmthing  is  that  in  which  the  abdominal 
muscles  are  prevented  from  participating  to  their  natural  extent 
iu  the  perfonnance  of  the  respiratory  movements.  This  condi- 
tion is  dependent  upon  abdonunal  tumours  of  great  magnitude, 
ascites,  t>Tnpanitis,  or  acute  abdominal — peritoneal — pain. 

(/)  Irrrffular  hreathinfj  is  that  condition  where  there  is  a  want 
of  harmonious  correspondence  between  the  inspiratory  and 
expiratory  movements,  and  is  seen  in  the  disease  wliich  is  com- 
monly known  as  **  broken  wind/'  The  inspiratory  movement  in 
tills  atlection  is  performed  quickly  and  with  a  jerky  effort,  whilst 
the  expiratory  is  performed  slowly  and  with  a  double  action, 
more  particularly  of  the  alxlominal  muscles.  Irregular  breath- 
ing often  becomes  spasmodic  or  convulsive  during  the  paroxysms 
of  the  disease. — (See  Broken  Wind,) 

Of  the  phenomena  and  sounds  which  attend  the  respiratory 
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functions  besides  those  already  mentioned,  the  act  of  oouglmig 
and  tlie  varieties  of  cough  demand  our  careful  attention. 

A  cough  is  a  violent  spasmodic  action,  and  the  sound  is  pro- 
duced by  a  sudden  and  forcible  expiration,  preceded  by  a  fina 
closure  of  the  glottis ;  and  is  for  the  most  part  an  involuntaiy 
effort  to  remove  some  source  of  irritation  from  the  lungs,  trachea, 
or  larynx. 

The  varieties  of  cough  which  are  met  with  in  veterinaiy 
practice  are  denominated  moists  dry,  short,  hacking,  violenti 
spasmodic,  the  broken-winded  cough,  and  the  cough  of  the  roaieL 

Tlie  moist  cough  attends  cattarrh,  bronchitis,  and  other  diseaseB 
where  the  secretion  of  the  mucous  follicles  of  the  air  passages  ii 
increased. 

The  dry  cough  indicates  a  non-secretory  condition  of  the  air 
passages,  and  is  usually  present  during  the  early  stages  of 
catarrhal  affections.  In  pleurisy  the  dry  cough  remains  through- 
out the  disease ;  it  is  also  painful,  short,  and  hacking,  from  the 
pain  which  the  forcible  expiratory  movement  causes  the  animal 
to  feeL  The  dry  cough  has  several  modifications  from  that  of 
broken  wind,  where  it  is  a  miserable  apology  for  a  cough,  to  the 
loud  paroxysmal  cough,  caused  by  the  irritation  of  teething,  and 
wliich  may  be  properly  named  the  dental  cough,  and  the  hollow, 
sepulchral  cough  of  the  roarer.  Cough  does  not  always  arise 
from  direct  irritation  of  the  air  passages,  lungs,  or  pleura,  for  we 
often  find  an  animal  coughs  when  suffering  from  indigestion, 
worms  in  tlie  intestinal  canal,  diseases  of  the  liver,  «Scc.  These 
ejTnpathetic  coughs  are  always  characterised  by  dryness. 


THE  SYlklPTOMS  AFFORDED  BY  THE  SECRETIONS. 

The  secretions  maybe  either  diminished,  increased,  or  perverted. 
In  the  early  stages  of  inflammatory  disease  of  a  secretory  organ, 
it  secretory  function  becomes  diminished.  Thus,  in  the  first 
stages  of  pleurisy  the  surfaces  of  the  serous  membrane  are  dry 
and  rub  against  each  other,  producing  the  "  friction  sound;"  but 
as  the  disease  advances  some  of  the  natural  fluid  secretion  of 
the  membrane,  along  with  a  quantity  of  inflammatory  products 
in  a  fluid  state,  is  thrown  out,  and  the  surface,  which  was  dry, 
l)ecomes  unnaturally  moist.  The  same  changes  occur  when  a 
mucous  membrane  or  a  gland  is  inflamed.     In  the  febrile  state 
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here  is  occasionally  a  diminution  of  all  the  secretions,  l>ut  this 
tcan  only  continue  for  a  slioit  time,  as  suiae  particular  organ,  the 
iLowels,  kidneys,  or  skin,  is  excited  to  increased  action  hy  the 
[presence  of  effete  materials  in  the  blood,  and  its  secretion  thus 
pncreased,  while  those  of  the  rest  are  diminished.  General 
f  increase  of  the  secretions  is  scai-cely  possible,  and  much  more 
frequently  the  increase,  like  the  diminution,  is  confined  to  one 
or  more  secretory  oi-gang.  Excessive  and  exhaustve  secretions 
[aj'e  termed  mlliquatlve, 

Pcr*i7ersmi  of  ike  secretori/  functions  is  characterised  hy  an 
iBlteration  in  the  character  of  the  secreted  materials.  The  pro- 
I  ducts  of  secretion  are  sometimes  wholly  changed  in  character 
[from  those  of  the  same  orgun  in  hcLdth,  becoming  excessively 
[irritant,  and  yielding  evidence  to  chemical  re-agents  of  the 
l^presence  of  new  constituents.  In  some  instances,  again,  one 
ecretory  organ  \*ill  jjerrorui  tlie  fumtinn  of  another,  tis  when 
ry  matters  ai-e  excreted  hy  the  kidneys  when  the  liver 
to  act 


STirPTOMS  BELONGING  TO  TTTE  CALORmC  HTKCTIONS. 

Tlie  animal  hody  is  so  constituted  as  to  l>e  able  to  Irmar  gi'cat 
^extremes  of  heat  and  cold,  and  be  yet  in  itself  never  greatly 
^nbove  or  below  the  mean  standard  of  health — ^never  greatly 
^■llitivey  and  never  much  below,  until  vitality  lias  ceased,  or  has 
^■Mn  so  far  i-educed  as  lo  have  suiTendered  the  body  to  the 
H^operadon  of  surrounding  influences. 

The  mean  temperature  of  the  body  in  those  internal  parts 
^whicb  are  most  easily  accessible^ — as  tlie  muuth  and  rectum — 
be  estimated  at  from  99**  to  lOli""  F,     In  thirty-four  healthy 
borseK,  all  under  the  same  eouditions,  the  temperature  was  found 
lie  under  101°  in  ten;  102'2^  in  one  ;  and  101"^  to  101-8'  iu 
Iwenty-one.     In  young  animals  the  temperature  is  commonly 
ilMUt  102*',  but  in  very  ohi  ones  I  have  seen  it  as  low  as  iUT. 
The  external  parts  of  the  body  become  lowered  in  tempcratm'e 
Ihe  fartlier  they  are  removed  from  the  centre,  and  are  liable  to 
juch  variation  from  the  st^ate  of  the  surrounding  atmosphere. 
Tlie  metho^l  of  ascertiiiniug  the  tuoijierature  of  the  body  in  the 
lower  animals  is  by  introducing  a  properly  registered  tliermometer 
'^into  the  rectum.     The  practice  of  Uius  measuring  the  changes  of 
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tlie  temperature  of  tlie  animal  body  lias  now  made  progress  in 
veteriuan'  medicine,  and  is  considered  of  great  importance  as  an 
aid  to  diagnosis  and  prognosis.  It  has  been  advocated  by  clini- 
cal teachers  since  1754.  when  Antonius  de  Haen,  of  the  HospitBl 
of  Vienna,  impressed  his  pupils  with  the  necessity  of  attending 
to  the  temj^rature  of  the  bculy  in  disease,  as  measured  hy  a  tt«r- 
momder,  instead  of  being  judged  by  the  hand.  He  showed  that 
even  in  the  cold  stage  of  ague,  with  the  teeth  chattering  and  the 
Kxiy  shivering,  the  temperature  of  the  blood  is  rapidly  rising 
although  the  }xilhd  skin  may  be  cooler  than  usual,  its  snpplj 
of  bUxxl  being  diminished  by  the  contraction  of  its  vessels. 

The  pnKluction  of  animal  heat  is  due  to  certain  chemical  and 
vitid  changes,  which  ai>e  continually  taking  place  in  the  bodj; 
and  consist  in  the  absorjnion  of  oxygen  by  the  pulmoDaif 
capillaries,  the  combination  of  that  oxygen  with  the  carbon  and 
hydr\h:on  derived  from  the  disintegration  of  animal  tissues,  and 
fnnn  certain  elements  of  the  food  wliich  have  not  been  converted 
into  tis'^ue.  This  combination  of  oxygen,  or  oxidation,  not  only 
takes  place  in  the  bbxxi.  which  may  be  looked  upon  as  a  fluid 
tissue,  but  in  the  tissue  cells  of  all  i>arts  of  the  body,  the  animal 
heat  U'ing  thus  maintained  by  the  natural  changes  which  are 
essoniial  to  a  healthy  condition. 

The  oxidation  and  natural  decay  of  the  tissues,  the  process  by 
which  tlu'V  an.'  n.n.ien.xl  tluid  and  fitteil  for  absorption,  has 
Uvn  termed  the  s^vnular}"  digestion,  and  is  thus  described  by 
r>ennott : — "  Onnvth  having  K*i»n  eftecteil,  it  is  necessary  that  the 
particles  of  the  tissues  wliich  have  fulfilled  their  function  and 
an^*  worn  out  should  In?  removed  to  give  place  to  new  ones. 
This  ionstitutes  the  so-calUnl  s-romhin;  Ji'jt\^ion, — ^that  is,  in  the 
s;nne  way  that  a  piece  of  ftxxl,  say  flesh,  is  broken  down, 
rendertnl  molecular  and  fluid,  and  is  alts*>rl^  into  the  blood  to 
add  bulk  to  the  frame,  so  is  our  own  living  flesh  constantly 
bn.»aking  down,  n^idoivd  nit^lecular  and  fluid,  and  absorbed  into 
the  bloL^l.  to  Iv  tiually  thrv^wu  out  of  the  system.  Thus  the  blood 
r^'ceivos  mat  tor  innu  two  sound's,  the  primarj"  and  secondary 
dii:estious ;  and  is  continually  giviu::  otV  matter  in  two  directions, 
one  to  builvl  up  the  tissues  and  iV»rm  the  secretions,  the  other 
to  prixluce  the  ex.i\'ii'Mi<." — J'KNNKITS  Ciinicitl  Lectures.) 

In  manv  diseases  this  secondary  diiiestion  or  metamorphosis 
of  tissues,  which  is  mainly  due  to  their  oxidation,  is  abnormally 
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•increased,  and  the  animal  heat  unnaturally  elevated,  and  if  con- 
tinued for  aome  time,  indicates  the  existence  of  the  febrile  con- 
dition. The  tissues  are  rapidly  consumed,  the  blood  bccomea 
charged  with  the  effete  products  resulting  from  the  metamorphosis; 
the  appetite  beiiiLj  at  t!ie  same  time  impaired,  the  animal  becomes 
more  or  less  rapidly  emaciated,  and  if  the  abnormal  process  be 
not  arrested,  naturally  or  otherw'ise.  finally  dies. 

Tlie  determination  of  ahwnmil  heat  in  disease  has  a  very 
,t  importance,  and  to  detc^ct  it  practitionei-s  have  been 
in  the  habit  of  placing  their  hand  to  the  skin,  and  their  fingers 
within  the  mouth  of  the  patient;  bnt  the  metliod  of  measuring 
the  heat  by  the  therraometer  holds  a  higldy  important  posi- 
tion, not  only  in  cases  of  illness  where  the  symptoms  are 
appai*ent,  but  more  particuhirly  in  the  incubative  stages  of 
such  diseases  as  glanders,  pleuro-pneumonia-bov'ina,  rinderpest, 
and  other  contagious  or  infectious  ailments.  Here  the  early 
rc*cognition  of  disease  plays  an  important  part  in  preventing 
the  development  and  propagation  of  such  maladies,  and 
depends  much  upon  the  use  of  a  delicate  thermometer.  Wien 
an  outbreak  of  such  diseases  as  pleuro-pneumonia-bovina  or 
glanders  occurs,  it  is  very  possible  that  out  of  a  large  herd 
of  cattle  or  stud  of  horses  but  one  or  two  may  present  any 
appreciable  signs  of  disease,  all  tlie  rest  remaining  apparently 
healthy ;  but  although  tliey  may  not  present  any  signs  of  disease, 
it  does  not  follow  tliat  they  are  not  tainted  with  the  malady  in 
its  incubative  stage.  It  must  not,  however,  \m  supposed  that 
elevation  of  temperature  is  diagnostic  of  any  particular  disease  j 
it  merely  indicates  the  febrile  condition,  which  of  itself  may  be 
due  to  a  great  variety  of  causes,  external  and  internal,  specific 
and  non-specific.  Some  practitioners  are  so  expert  as  to  diagnose 
even  the  incubative  stages  of  pleuro-pneumouia,  by  placing  their 
fingers  in  the  mouth  of  the  animal,  and,  from  the  elevateti 
temperature  so  felt»  be  able  at  once  to  give  an  opinion  tis  to  the 
probabilities  of  tlie  animal  being  atrected.  provided  always  that 
tlie  disease  has  already  attacked  others  in  the  herd.  If  it  be 
possible  to  do  this  by  the  mere  touch,  how  much  more  certain 
and  satisfactory  will  it  l»e,  by  means  of  a  delicate  instrument,  to 
measure  the  degrees  of  temperature,  and  give  an  opinion  based 
upon  conclusions  derived  from  an  exact  admeasurement. 

In  glanders  and  pleuro-pneumonia^  the  two  contagious  diseases 
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which  the  veterinarian  is  most  likely  to  be  asked  to  ppononnce 
an  opinion  upon,  now  that  rinderpest  is  so  safely  guarded,  the 
examination  of  all  the  animals  which  have  been  herded  or  stalled 
wth  those  labouring  under  this  disease  should  be  systematically 
made,  and  all  those  presenting  an  elevation  of  temperature  of 
from  two  to  three  degrees  should  at  once  be  isolated,  and  looked 
upon  with  suspicion,  until  time  proves  whether  they  are 
suffering  from  the  malady  or  not.  Nothing  can  be  lost  by  this, 
but  much  may  be  gained,  the  most  important  gain  being  the 
destruction  of  the  centres  of  contagion,  and  the  preservation  of 
the  remaining  stud  or  herd ;  for  when  an  animal  is  kept  mixed 
with  others  until  the  disease  be  more  fully  developed,  it  lemains 
there  as  a  generator  of  contagious  material,  and  thtis  propagates 
the  disease  over  the  whole  number. 

The  best  thermometer  for  the  purpose  is  a  straight  instroment 
with  a  registered  index.  Such  an  instrument  can  be  removed 
and  read  when  convenient,  for  the  index,  being  fixed  in  the 
stem,  will  denote  the  height  to  which  the  column  of  mercmy 
has  been  raised.  I  find  it  desirable  to  keep  the  instroment 
in  the  rectum  for  about  three  minutes,  and  to  make  two  obser- 
vations, and  if  the  two  observations  correspond,  to  remain 
satisfied  with  its  correctness.  The  pocket  thermometer  invented 
by  Professor  Brown  is  very  convenient  and  handy,  and  is  specially 
recommended  to  the  veterinarian. 


CHAPTER    V. 
PATHOLOGY— «wt<mi«<i 
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MOEBID  ELEMENTARY  PRODUCTS— COMPLEX  TITAL 
PEOCESSES  WHOSE  rHK:N^OMENA  CONSTITUTE 
DISEASE 

The  effects  of  disease,  wben  they  can  be  rendered  obviouB  by 
clL^ections,  by  the  application  of  various  instruments,  such  as 
the  microscope,  and  of  chemical  re-agents,  are  found  to  consist 
for  the  most  part  of — 

1.  Transformations  in  the  elementaiy  textures  of  the  body 
generally,  and  altered  conditions  of  the  fluids. 

2.  The  presence  of  new  formations  foreign  to  the  normal 
condition  of  an  organ  or  system  of  organs, 

3.  Change  in  the  position  or  form  of  some  of  the  organs  or 
parts  of  organs, 

4  Deposits  in  and  around  the  elementary  parts  of  tissues, 
OfT  changes  of  a  degenerative  or  retrograde  kind  in  them.  (See 
AlTKEN*8  Science  and  Practice  of  Medicine,) 

Anatomical  investigations  of  morbid  parts,  conducted  with 
the  aid  of  the  microscope  and  other  instruments  of  research, 
show  that  the  material  of  which  their  substance  is  made  up  Ls 
of  very  various  structure,  sometimes  combined  in  forms  of  one 
kind  throughout,  and  sometimes  varied  by  the  development 
and  combination  of  many  elementary  foims,  more  or  less  solid, 
soft,  or  fluid. 

An  analysis  of  the  morbid  material,  carried  as  far  aa 
scientific  means  at  present  enable  us,  shows  that  the  elemen* 
tary  conditions  in  which  morbid  products  are  foimd  may  be 
described  as  follows  :■ — 

1,  Fluid  matter  and  hyahne  substance,  more  or  less  soft 
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2.  Simple  elementary  forms  of  the  nature  of  deposits,  some- 

times of  a  mineral  or  inorganic  character;  e,g.  (a.)  amor- 
phous granules ;  (6.)  ciystalline  structures  in  a  granular 
state. 

3.  Simple  but  organised  products  capable  of  growth ;  t.g.  (a.) 

granules;  (6.)  compound  corpuscles;  (c.)  simple  ceUs; 
(rf.)  fibres. 
Tlie  various  appearances  and  conditions  which  these  simple 
forms  may  assume  in  disease,  as  well  as  the  functional  states 
with  which  they  are  frequently  associated,  lead  to  a  further 
enumeration  and  classification  of  morbid  elementary  products, 
as  well  as  of  more  complex  disease  processes,  as  below. 


MORBID  ELEMENTARY  PRODUCTS. 

I.  Exudations  more  or  less  soft,  semi-fluid  or  fluid,  and  formed 

of- 

(a.)  Germinal  plastic  and  formed  material,  which  has  some- 
times been  called  blastema,  coagulaUe  lymph,  false  mtrnr 
brane,  or  fibrin,  as  seen  adhering  to  free  surfaces. 

(ft.)  Aqueous  matter,  as  seen  in  the  morbid  state  termed  dropsy, 
and  oedema  of  parts. 

(c.)  Gaseous  exudations,  as  seen  in  the  various  forms  of  pnevt- 
matosis. 

II.  Exudations  more  or  less  consolidated,  and  consisting  of — 

(a.)  Molecular  or  granular  material,  from  -g^th  of  a  line  to 
an  immeasurably  small  size,  and  consisting  chiefly  of  the 
simple  forms  of — 
(1.)  Fatty  molecules  of  granules. 
(2.)  Forms  of  an  organic  kind  capable  of  growth,  and 
invariably  taking  origin  from  a  pre-existing 
structure. 
(3.)  Deposits  of  an  inorganic  kind,  generally  calcar- 
eous salts. 
(4.)  Pigment  granules. 
(6.)  Coagulable  compounds,  resisting  the  action  of  most  re- 
agents, such  as  are  seen  in  the  elements  of  tubercle, 
scrofula,  oleo-albuminous  formations, 
(c.)  Exudations  of  a  transitional  nature,  organised,  capable  of 
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growth,  which  may  become  vascular,  growiDg  fmm  pi-e- 
existLDg  structures,  and  c(jin posed  of — 

(L)  Consolidated  homogeneous  material,  passing  to 

(2.)  A  fibrinoid  Brrangement  of  the  molecular  or  gmnular 
particles  composing  connective  substance,  and  a  subse- 
quent formation  of  fibres  in  it  or  from  it 

(3,)  The  formation  of  pynid  cells,  and  of  fibro-plastic  or 
connective  tissue  cells,  passing  into  fusiform  cells  and 
fibres  as  the  material  becomes  consolidated. 

(4)  The  formation  or  exudation  of  fluid  matter  holding 
pus,  or  other  more  compound  cells. 

IIL  Grmvihs  ami  e.n(dati<m^  of  a  more  or  kss  specific  kind, 
((t,)  Lymph  of  small-pox  and  cow-pox» 
(6,)  Matter  of  glanders,  maligiiant  pustule,  and  of  the 

plague^ 
(c.)  Fhiids  of  infecting  chancre,  and  of  some  forms  of 

secondar)^  syphilitic  lesions, 
(rf.)  Material  of  tubercle  and  scrofula, 
(r.)   Materiul  of  cancer. 

(/.)  Growth  of  Peyer's  glands  during  typhoid  fever, 
(y.)  Tlie  gnjvHh  of  Peyer's  glands  in  cases  of  choleiu, 
(L)  Melanotic  or  pigmentary  germs. 

JV.  Material  of  a  complex  kind. 

(a.)  Media  of  repair  and  reproduction  of  injured  or  lost 

parts — substance  of  granulations  and  deatricea* 

(ft.)  Hypertrnphy  of  parts. 

f  Innocent, 
fc.)  Timaours,   i  m  i  i. 

^  ^  '    (  Mahgnant, 

(rf.)  Concretions. 
V.  Parasitic  formations. 
Jh  Organic  gti^m — such  as  Bacilli, 

)03fFLEX  VITAL  PBOCTSSES  WHOSE  PHEJ^OMENA,  MOItK  OR  LESS 
COMBINED,  C0^^STlTaTE  DISEASE. 

(1.)  Fever — ^Pyrexla.  (5*)  Depression. 

(2.)  T    '  ttion,  (6.)  Atrophy. 


(3.)  i 

(4)  Congestion. 


(7.)  Degeneration. 
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Such  a  classification  as  the  above  is  merely  intended  to  brin<5^ 
before  the  student  at  a  glance  the  variety  of  morbid  materiaX 
which  is  concerned  in  the  expression  of  many  of  these  phenomensfer 
seen  in  the  course  of  disease,  the  distinctions  made  being  mainly" 
based  on  structural  analysis. — (Aitken's  Science  and  Pradiee  q^ 
Medicine,) 

It  was  formerly  a  much  debated  question  whether  disease* 
had  their  principal  seat  in  the  fluids  or  solids  of  the  body.  At  Ol^ 
present  time  the  purely  solidist,  as  well  as  the  purely  humoral 
principles,  may  be  said  to  have  died  a  natural  death,  and  we  can- 
only  wonder  how  men  could  have  advocated  exclusively  on^ 
view  or  the  other,  and  refused  to  allow  that  both  solids  8uid  fluids 
had  their  share  in  the  production  of  morbid  phenomena.  That 
many  diseases  are  caused  by  the  presence  of  a  morbid  material 
in  the  blood,  which  of  itself  is  perhaps  the  first  to  be  modified, 
there  can  be  no  doubt;  at  the  same  time  it  cannot  be  denied 
that  the  tissue  plays  a  most  important  part  in  the  various 
pathological  processes  which  constitute  disease.  In  pleuro- 
pneumonia contagiosa,  for  example,  the  blood  is  undoubtedly  the 
recipient  of  the  contagium ;  but  it  would  be  erroneous  to  suppose 
that  the  operation  of  the  morbid  material  was  confined  to  the 
blood  alone,  and  that  the  exudation  found  on  the  pleura  and  in  the 
parenchyma  of  the  lungs  was  a  mere  precipitation  of  a  product 
formed  within  the  blood-vessels.  In  reality,  the  poison,  though 
taken  by  the  blood  to  all  parts  of  the  animal  frame,  is  limited 
in  its  efifects  to  the  tissues  of  the  lungs  and  pleura,  and,  like  a 
medicine  which  has  special  afiSnities,  passes  harmlessly  over  all 
the  other  organs  and  structures  of  the  body.  In  such  an 
instance  the  blood  contains  the  cause  of  the  disease,  whilst  the 
solids  of  the  parts  affected  are  the  seats  of  the  diseased  processes. 
So  it  may  truly  be  said  that  both  fluids  and  solids  are  alike  the 
seat  of  the  disease,  that  they  are  mutually  dependent  one  upon 
the  other,  that  the  solids  are  almost  of  necessity  liable  to  be 
affected  by  the  fluids,  and  the  fluids  by  the  solids. 

In  some  diseases  it  is  found  impossible,  with  the  aid  of  the  most 
exact  instruments,  to  detect  any  structural  change,  or  the  presence 
of  any  of  the  morbid  products  already  enumerated.  Such  diseases 
are  termed  functional,  whilst  those  in  wliich  an  alteration  of  the 
part  can  be  detected  are  called  structural  or  organic  diseases. 

Functional  derangement  is  undoubtedly  due  to  an  alteration 
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in  the  nutrition  of  the  part,  and  is  a  condition  which  cannot 
exist  for  any  length  of  time  without  the  occurrence  of  an  organic 
or  stTQCtuial  change.  The  most  familiar  functional  derange- 
ments are  the  conditions  of  increased  sensitiveness,  irritability, 
and  contractility  of  muscular  tissue,  and  tonicity,  which  is  a 
modification  of  contractility, — termed  passive,  in  opposition  to 
active  contractility,  by  Mr.  Bowman.  Of  excessive  contractility 
we  have  examples  in  spasmodic  colic  and  in  chorea,  where  the 
contractions  are  sudden,  and  alternate  with  sudden  relaxations. 
Contractions  of  this  kind  are  termed  clonic  spasms ;  and  of  exces- 
sive tonicity,  or  tonic  spcLsmSy  we  have  examples  in  the  arteries, 
when  the  pulse  indicates  a  hard,  imyielding  condition  of  the 
arterial  walls ;  in  cramp  of  some  of  the  voluntary  muscles,  and, 
in  an  extreme  degree,  in  tetanus. 

Opposed  to  the  above  conditions  we  have  loss  of  sensibility 
fiDasthesia,  and  paralysis. 


CHAPTER   VI. 

VATROLOGY— continued, 

ATEOPHT  AND  DEGENERATIONS  OF  TISSUE. 

ATROPHY. 

Atrophy  impKes  a  wasting  of  a  part,  arising  from  a  diminu^ 
tion  in  the  size  or  a  decrease  in  the  number  of  the  tissue 
elements  of  which  that  part  is  composed.  Atrophy  of  the 
normal  structure  of  a  part  may  take  place  without  any  apparent 
diminution,  but  may  be  coincident  even  with  an  increase  in  size. 
Thus,  the  fibres  of  a  muscle  may  be  atrophied,  whilst  its  whole 
bulk  is  increased  by  an  interstitial  exudation,  which,  pressing 
upon  tlie  true  sarcous  elements,  causes  their  wasting  and  absorp- 
tion. Again,  a  glandular  organ  may  be  apparently  enlarged, 
whilst  its  true  gland  structures  are  considerably  lessened. 

Atrophy  is  divided  into  simple  and  numerical  atrophy.  Simple 
atrophy  is  applied  to  the  diminution  in  the  size  of  the  tissue 
elements,  and  numerical  atrophy  to  the  process  by  which  their 
member  is  diminished.  The  two  varieties  are  often  associated. 
Simple  atrophy  may,  however,  exist  independently,  but  the 
numerical  never  occurs  without  the  simple.  Atrophy  is  not 
always  a  morbid  process,  as,  for  example,  in  the  disappearance  of 
the  thymus  gland,  which  is  large  in  the  foetus,  and  is  removed 
shortly  after  the  birth  of  the  animaL 

Simple  atrophy  is  well  shown  in  ordinary  emaciation,  in  which 
fat  disappears  from  the  subcutaneous  adipose  tissue.  Here 
there  is  no  destruction  of  the  fat  cells,  but  simply  an  absorption 
of  some  of  their  contents,  by  which  their  size  becomes  more  or 
less  diminished.  The  same  process  may  take  place  in  the  cells 
of  glandular  organs,  and  so  produce  a  diminution  in  the  size  of 
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the  whole  organ-    Muscular  tissue  also  wastes  in  the  same  way, 
by  a  decrease  in  the  size  of  the  primitive  fasciculi,  as  exemplified 
m  tlie  voluntary  muscles  and  the  heart. 

Numerical  atrophy  resembles  gangrene  in  some  respects,  for 
death  of  the  part  is  common  to  both ;  but  they  differ  in  the 
;  pointa  In  gangrene,  tracts  of  tissue  are  affected.  It 
ilt«  &om  some  sudden  arrest  of  nutrition,  and  a  gangrenous 
itiass  remains  at  the  termination  of  the  process,  in  such  a  condi- 
tliut  the  structure  can  be  usually  recognised ;  whereas  in 
oHosis*  the  change  is  a  molecular  one,  with  gi-atlual  ex* 
laustion  of  the  vital  power,  a  molecular  disintegration  and 
dastmction  of  elements,  so  that  at  the  termination  of  the  process 
^!  Ikt  remains  is  a  glandular  ddtris,  in  which  no  tmce  of  the 
Mml  structure  of  the  part  can  be  discovered  This  form  of 
*^phy  is  of  much  greater  importance  than  tlje  simple  ;  for  in 
w«  simple  the  elements  of  Uie  part  continue  to  exist,  and 
'"^rcan  be  effected  without  any  new  formation ;  whilst  in  the 
^mericat,  restitution  is  only  possible  by  the  production  of  new 
tleiaeats. 

Inactivity  of  a  part,  obstruction  of  its  blood-vessels,  fadure  of 

its  own  vital  energy,  continued  pressirm  upon  its  surface,  and 

tie  process  of  inflammation,  are  all  well-kno\vn  causes  of  atrophy* 

i  muscle,  if  unused,  becomes  small  and  ptde,  and  its  tissue 

d^fenerates.     Tliis  atrophy  of  muscular  tissue  from  diminished 

ictinty  is  often  seen  in  the  horse.     For  example,  a  hoi-se  is 

clironicAlly  lame  in  a  foot     In  consequence  of  the  pain  felt  by 

the  animal,  the  limb  is  kept  in  a  state  of  quietude  and  repose  J 

the  animal  moves  it  as  little  as  possible.     The  muscles,  thus 

kept  inactive,  diminish  in  size,  and  the  whole  limli   seems  to 

shrink.     If  the  cause  of  the  lameness  be  removed,  and  the  limb 

f«gain  its  fonner  activity,  the  wasted  muscles  are  restored  to 

;d  condition  and  strength.     Paralysis  also  leads  to 

.      f  a  limb;  and  it  is  recorded  that  injury  to  a  trunk  of 

Uie  sympathetic  nerve  will  produce  the  same  condition  without 

impairment  of  motion  or  sensibility.     Atrophy  and  softening 

may  result  from  the  ingestion  of  improper  food,     llajendie  kept 

animald  upon  food  containing  no   nitrogen  and  incapable  of 

supplying  sufficient  nourishraent  j   and  one  curious  result  was 

*  TI10  t«nti  UfcroitiotU  b  applied  bj  Virchow  to  the  deaitruction  of  lustologicftl 
,  whiob  oocon  botli  in  attvph/  *nd  degeQ«iniiiuii< 
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atrophy  and  softening  of  the  cornea,  which  melted  down  and 
disappeared.  Again,  the  stomach  may  be  softened  and  its 
mucous  membrane  dissolved  by  the  action  of  the  gastric  joice. 
This  occurs  in  the  dead  body  only,  although  it  has  been  mistaken 
for  the  effects  of  disease.  Atrophy  may  also  be  caused  by  the 
action  of  medicinal  substances,  such  as  mercury,  iodine,  bromine, 
and  the  alkalies.  Iodine  and  mercury  are  said  to  exercise  an 
influence  on  the  lymphatic  system,  and  bromine  upon  the 
generative  organs.  Bone  is  sometimes  atrophied  both  in  the 
horse  and  in  the  ox.  This  atrophy  of  bone  is  attended  by  a 
diminution  in  its  weight,  but  the  size  of  the  bones  in  the  speci- 
mens which  I  possess  does  not  seem  to  be  altered.  The  com- 
pact tissue  is  thin,  the  cancelli  have  mostly  disappeared,  the 
medullary  canal,  filled  with  a  lardaceous  looking  fat,  extends  from 
one  extremity  of  the  bone  to  the  other,  and  the  periostial  surfEice 
of  the  bone  presents  a  more  or  less  cribriform  appearance. 

The  various  structures  of  which  an  organ  is  composed  may 
sufier  from  atrophy.  Some,  however,  do  so  more  than  others. 
The  fibrous  tissue  generally  increases  in  amount.  In  glands, 
the  secretory  cells  are  the  first  to  suflfer.  They  become  small, 
and  often  granular,  from  the  presence  of  oil  globules.  In 
muscles,  the  fasciculi  become  smaller,  and  lose  their  transverse 
striae,  and  finally  the  whole  contents  of  the  sarcolemma  may  be 
absorbed,  and  leave  nothing  but  fibrous  tissue,  which  may  or  may 
not  be  transformed  into  fat. 


DEGENERATIONS  OF  TISSUE. 

The  wellbeing  of  every  part  depends  upon  the  nutritive  pro- 
cesses being  actively  performed  by  its  cells,  and  upon  a  due 
supply  of  properly  constituted  plasma — formative  material, 
germinal  matter — protoplasm  (Huxley),  bioplasm  (Beale) — 
being  conveyed  to  it  by  its  vessels.  The  formative  process — 
nutrition — is  performed  by  the  cell,  which  is  the  seat  of  nutri- 
tion and  function,  each  individual  cell  being  in  itself  an  inde- 
pendent organism,  endowed  with  all  the  properties  of  active  life. 
Various  opinions  are  held  as  to  the  constitution  of  cells.  Some 
writers  maintain  that  a  cell  is  composed  of  a  cell  wall,  enclosmg 
a  cavity  containing  a  nucleus  and  fluid  contents  (Schwann, 
Bemak^  Virchow,  &c.) ;  others  state  that  the  existence  of  a  cell 
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w&Hb  ia  many  cases  non-evident,  more  particularly  in  embrj'"onic 

cella,  in  Uiose  of  many  rapidly  growing  new  fonnations,  blood 

porpujscle^,  pus,  and  mucus ;  that  a  cell  is  a  small  ma^^s  of  matter 

enclosing  a  mideus^  and  that  the  existence  of  a  cell  wall  is  due 

lo  3  deijeiierative  process  *^'oinjT  on  in  the  outer  layers  of  the 

mm    Tlius  Beale  says,  **  A  cell  of  epithelium  consists  of  bio- 

jilam  or  bioplasmatic  matter,  sun^ounded  by  formed  non-Umnf} 

1   which  was  once  in  the  bivplmmic  stale.     In  the  same 

^    11  oval  yeast  particle  consists  of  the   hiapfasm,  with  an 

♦-iivelope  of  farmed  maierial,  wliich  has  resulted  from  chan;nres 

iii*^  when  particles  upon  the  surface  of  the  Idioplasm  died:' 

ke,  Strieker,  and  others  consider  that  tlie  existence  of  a 

nudeus  is  not  essential  to  the  constitution  of  a  cell ;  and  they  base 

thfir  conclusions  upon  the  fact  that  in  some  of  the  lowest  forms 

of  lif«  cells  occur  which  show  no  trace  of  nuclei.     Notwithstand- 

i%'  tids  conclusion — that  a  cell   is   an   elemenUiry  orj^mnism 

<^pable  of  exhibiting  all  the  phenomena  of  life — the  nucleus  is 

exceedhigly  constant  in  all  cells,  and  presents  fewer  varieties 

«i  form  and  size  than  the  cells  themselves ;  is  spherical  or  oval 

^  shnpe,  and  often  contains  one  or  more  minute  round  or  augidar 

^es — ^the  nucleoli;   offers  <,Tuater  rcsi.staoce  Ui  cliemical  re- 

%iwit8  than  the  other  constituents  of  the  cell,  and  in  disease 

often  remains  after  these  have  been  dcstmyed.     It  seems  to  be 

structurally  homogeneous  or  slightly  i^Tiirmhir,  is  more  deeply 

by  carmine — a  property  peculiar  to  formative  material 

[jB  in  some  c^ses  invested  by  a  limiting  membmne. 

ell  contents  have  the  power  of  sp^intaneous  movement, 

f  ilfld  these,  as  well  as  the  altemtions  in  form  characteristic  of 

j  young  cells,  are  due  to  tlie  germinal  living  matter,  wliich  is  pro* 

lliably  the  sole  seat  of  the  nutritive  and  formative  power  of  the 

This  germinal  matter,  or  bioplasm,  ditlers  in  %'olume  and 

stence  in  diiferent  cells,  and  in  the  same  cell  at  difl'erent 

Im6&     It  is  capable  of  imbibing  and  giving  up  fluids,  and  of 

indei^ing  corresponding  alterations  in  vqbune. 

It  is  now  generally  accepted  that  every  cell  originates  from  a 

sting  cell,  that  tissue  is  fornie<l  by  the  natural  formation 

■vth  of  cells,  and  that  the  deviations  from  this  process 

„_„- L-tc  the  basis  of  every  pathological  change. 

The  multiplication  of  c«lls  may  take  place — 1.^/.  By  isimplo 

ivisiOD ;  2d  By  budding — gemmation ;  and  3d,  i3y  the  forma- 
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tion  of  new  cells  within  the  parent  cell — endogenous  growtl^^ 
The  multiplication  by  simple  division  is  the  most  frequen — ^ 
method.  The  cell  divides  and  forms  two  cells,  each  of  whiefcrr- 
divides  again  and  forms  two  more,  and  so  on.  In  nucleated  ceUs^ 
the  nucleus  generally  divides  first. 

In  multiplication  by  budding,  a  small  portion  of  the  germinalU 

matter  projects  from  the  cell,  and  becomes  detached  by  constric 

tion  at  its  base,  and  forms  a  new  cell 

Endogenous  multiplication  occurs  in  cells  with  an  indurate^K- 
outer  layer — dense  cell  waU — as  in  some  varieties  of  epiiheliuiiL** 
The  germinal  matter  divides  within  the  membrane,  and  forms  a*^ 
nimiber  of  new  cells.    We  have  thus  a  parent  cell  enclosing  su 
brood  of  young  cells,  of  necessity  smaller  than  the  parent  cdU- 
which  are  subsequently  liberated  by  solution  of  the  parent  cdL 
wall,  or  escape  by  their  own  inherent  power  of  movement. 

Nutrition  may  then  be  said  to  be  dependent  on  two  things : — 
IsL  Upon  a  due  supply  of  plasma;  and  2d.  Upon  the  appro- 
priation and  elaboration  of  the  plasma  by  the  cellular  elements 
having  vital  properties,  and  possessing  within  themselves  the 
powers  of  growth  and  reproduction. 

When  nutrition  becomes  absolutely  arrested,  death  of  the 
part  where  such  arrestment  occurs  is  the  consequence.  When 
the  arrest  of  nutrition  is  geneiul,  the  whole  body  dies ;  when  it 
is  local,  gangrene  or  necrosis  is  ,the  result.  These  two  latter 
conditions  having  been  already  described  in  my  work  on  Veteri- 
nary Surgery,  I  will  pass  on  to  those  morbid  conditions  which 
are  dependent  on  impairment  of  nutrition,  namely,  Atrophy  and 
Degenerations. 


CHAPTER    VIL 

T  ATROLOGY— continued, 

ATROPHY  AND  DEGENERATIONS  OF  Tm^Xm-^oniinucd. 

DEGENERATIOXa 

Atrophy  and  Degeneration  resemble  one  another,  in  so  far 
that,  in  both,  nutrition  is  impaired  and  function  interfered  witk 
In  fttK)phy  the  part  may  be  said  to  be  altered  in  quantity,  the 
waste  of  the  tissue  being  in  excess  of  the  formation  of  new 
material.  In  degeneration,  however,  the  structure  of  the  part  is 
idtered  in  quality,  a  new  formation  being  present  in  the  tisenes, 
impairing  their  vitality  and  interfering  with  their  functional 
activity. 

The  degenerations  are  divided  into  two  classes,  namely,  the 
MetamorpJwses  and  the  InfilirntionSn 


THE  METAMOnPHOSES. 

^ese  consist  of  an  alteration  in  the  albuminoid  structures, 
whereby  they  are  changed  into  new  materials/  with  disappear- 
ance of  the  elements  of  the  tissue  proper,  softening  of  the  inter- 
cellular substance,  and  loss  of  function.  The  metamorphoses 
are  the  fatty,  calcareous,  mucoid,  colloid,  pigmentary,  and  amyloid 
degenerations. 


FATTY  DEGENERATION. 

This  is  the  most  common  of  the  degenerations,  and  consista 
in  the  transformation  of  the  albuminoid  constituents  into  fat, 
or  rather  in  tlie  replacement  of  tlie  liealthy  tissues  of  a  part 
by  drops   or  molecules  of  an  oily   nature,   which   appear   as 
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Fro.  1. — Fatty  degenertttion  of 
tnuBcoliU'  tisane.  Ext^jiual  mfttter 
replaced  by  oil  particles. 


minute  gruniiles  within  the  cells  of  the  tissues.     A  muscolaff. 
tibre  thus  afl'ected  shows  that  the  sarcons  elements,  the 

coiitmctile  tissue,  within  the  sa 
leuinia,  ar^  rej^ltuied  by  shining  i 
pailicles,   so   that  the  contracti 
power  of  such   fibre  in  d  est  rove 
These  oil  granules,  when  exa 
iiiicroscopically,   present   a    sha 
contour,  a  dark  colour,  and  stron^J 
refract  light     Tliey  are  soluble  xsfl 
ether ;  and  as  they  mcrease,  they, 
hy    coalescence,    sometimes    form 
distinct  drops  of  fat,  hut  usually  they  retain  their  granular  form^^ 
The  celk,  however,  %vhich  contain  them  increase  in  she 
become  globular  in  shape,  the  nucleus  and  cell  wall  are  destroys 
and  the  cell  transformed  into  a  mass  of  fat     The  destruction  I 
the  cell  is  an  essential  clement  in  fatty  degeneration,  and  distin- 
guishes it  from  fidti/  inJlKration,  where  the  cells,  witJun  wl 
the  fat  accumulates,  still  remain. 

Tliis  pathological  process  is  very'  similar  to  some  of 
]>bysiological  ones.  Thus,  in  the  formation  of  milk,  the  cells  li 
the  lubuli  of  the  mammary  gland  multiply  abinidantly,  and  i 
converted  into  fat;  then  they  break  up,  and  constitute  the 
creamy  particles  (corpuscles)  of  the  milk.  The  corpuscles  thus 
formed  are  pushed  forward  in  tiie  dncts  by  the  formation  of 
new  cells,  whicli  in  their  turn  undergo  the  degenerative  pr«Dcess, 
and  in  this  manner  a  continuous  formation  and  destruction  of 
cells  take  place. 

Fatty  degeneration  is  clearly  a  kind  of  atrophy,  but  is  not 
identical  with  the  simple  form,  for  it  may  be  seen,  in  degenera- 
tion of  the  heart  more  particularly,  that  the  muscular  fibres  may 
be  atrophied  with  loss  of  their  transverse  striae,  and  yet  contain 
not  a  single  drop  of  oiL 

When  much  tissue  is  affected,  the  change  can  he  readily  dis- 
tinguished with  the  nuked  eye  by  the  yellowish  white  appearance, 
and  by  a  iliminutiou  in  consistence  and  elaaticity. 

The  parts  most  commonly  aflected  by  the  fatty  metamorphosis 
in  the  horse  are  the  laryngeal  muscles^^ — producing  the  disenae 
which  is  so  well  known  by  the  tenn  "  roaring," — the  voluntary 
muscles,  particularly  those  of  the  shoulder,  the  coats  of  the 


ATROPHY  AND  DEGENERATIONS  OF  TISSUE. 


59 


the  walls  of  the  heart,  and  the  cartilaginous  basis  of 


les. 


I 
I 


Causf^  of  fatty  degeneration, — All  influences  which  interfere 
with  the  nutrition  of  a  part  may  cause  this  change.  Indeed 
latty  de'jenemtion  may  be  looked  upon  as  an  advanced  stage 
of  atropliy,  and  depending  upon  the  same  causes — namely, 
diminished  supply  of  blood,  inflammation,  decreased  functional 
activity,  and  diminished  nervous  influence.  Rapid  growth  is 
also  a  cause  of  degenerdtion  of  a  part  Thus  a  rapidly  growing 
tumour  is  liable  to  softening  and  degeneration,  as  seen  in  the 
softening  of  the  central  portions  of  cancer,  (fee;  and  lastly,  old 
age,  by  impairing  the  vital  activity,  may  cause  degenerations 
and  softening  of  various  parts  of  tlie  economy. 

The  formation  of  the  fat  dei>ends  upon  changes  in  the  tissue 
itself,  and  not  upon  the  deposit  of  it  from  witiioiit ;  tliat  is  to 
Bay,  upon  a  conversion  of  the  albuminous  constituents  of  the 
tissue  into  fat,  in  a  manner  similar  to  that  process  wliich  occurs 
after  death,  wlien  from  sjiontaneous  decomposition  a  peculiar 
kind  of  fat,  named  adipocere,  is  formed  out  of  the  albumi- 
noid tissues. 

Tlie  fatty  metamorphosis  may  be  looked  upon  as  a  salutary 
change  when  it  occurs  in  new  formations,  in  thrombi,  and  in 
inflammatory  exudates.  Indeed  it  is  only  through  the  occur- 
itmce  of  this  change  that  they  are  rendered  li(|uid  and  capable 
of  absorption. 

Various  changes  may  take  place  in  the  fatty  degenerated 
ateriah  Sometimes  it  gradually  dries  up  into  a  yellow  substance 
^sembling  cheese.  This  process  is  termed  caseation,  and  appears  to 
be  owing  to  a  natural  dryness  of  the  tissue,  and  is  most  freituent 
in  parts  which  are  not  very  v*'iscidar,  or  in  those  where  the 
^vessels  are  occluded.  This  {>rocess  of  caseation  is  most  frequently 
en  to  Uike  place  in  new  formations,  composed  of  closely 
rdc*tl  cellular  elements,  such  as  tubercle,  growths  in  the  lyru- 
ihatic  glands,  &c, ;  and  in  them  the  material,  after  gradually 
ing  up,  may  become  enveloped  in  a  capsule  of  fibrous  tissue, 
and  remain  inert  in  the  midst  of  surrounding  structures.  These 
heesy  matters  are  ofti*n  met  with,  particuiarly  in  horned  cattle, 
n  the  lungs,  pleura,  and  i*eritoneum,  ami  are  apt  to  cause  consi- 
erable  confusion,  as  it  has  been  tJie  custom  to  look  upon  all 
eesy  matter  as  tubercxilar.  To  conclude  that  these  cheesy  masses 
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are  always  tubercular  is  erroneous.  In  themselves,  they  merely 
indicate  that  the  growth  has  undergone  a  fatty  metamoiphodik 
but  they  do  not  furnish  any  evidence  of  any  one  particular  fom 
of  growtli.  As  a  result  of  pleuro-pneumonia,  they  merely  indicate 
that  the  exudate  has  undergone  this  form  of  metamorphosis,  not 
that  there  has  been  a  tubercular  growth.  At  a  subsequent  period 
caseous  material  may  be  either  calcified,  or  may  become  softened, 
absorbed,  tainting  the  blood-mass,  or  give  rise  to  the  fonnatfaa 
of  tubercular  tumours. 


CALCAKEOUS  DEGENERATION. 

Calcareovs  degeneration  or  calcification  is  an  advanced  8tag9 
of  caseation,  and  is  chiefly  found  to  take  place  in  masses  of 
caseous  material  which  are  enclosed,  and  isolated  from  the  influ- 
ence of  the  external  air,  and  it  is  a  sure  evidence  that  the  growth, 
whatever  may  be  its  nature,  has  been  existent  for  some  length  ot 
time.  Eokitansky  considers  the  earthy  materials  not  so  much  u 
new  deposits,  but  as  precipitations  of  salts,  principally  consisting 
of  the  phosphate  of  lime  and  magnesia,  and  carbonate  of  lime, 
from  their  natural  combinations  with  pre-existent  animal  matten. 

Calcareous  degeneration  does  not  always  depend  upon  a  pre- 
viously fatty  degenerate  state  of  a  part,  although  it  often  results 
from  such.  It  may  occur  under  two  opposite  conditions, 
namely,  when  there  is  an  absolute  increase  of  earthy  matten 
in  the  blood,  and  the  excess  deposited  in  the  tissues;  and 
wlien  there  is  no  such  increase,  the  deposition  of  earthy  salts 
which  then  takes  place  being  consequent  upon  some  alteration 
in  the  tissue  itself.  The  former  condition  is  oftener  met  with 
in  man  than  in  the  lower  animals,  and  results  from  extensive 
caries  and  other  degenerative  bone  diseases,  where  the  lime  salts 
are  removed  from  the  bones  into  the  blood,  and  deposited  in 
other  tissues. 

In  such  cases,  the  calcification  affects  many  organs  simul- 
taneously,  and  it  is  not  an  uncommon  thing  to  find  the  lungs, 
kidneys,  stomach,  intestines,  liver,  and  even  the  dura  mater, 
infiltrated  witli  lime  salts.  Again,  it  is  found  in  man  that 
chronic  disease  of  the  kidneys  leads  to  calcification  of  several 
organs.  This  is  due  to  the  fact  that  the  lime  salts,  which  ought 
to  have  been  excreted  by  the  kidneys,  accimiulate  in  the  blood, 
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L  arc  deposited  in  those  portions  of  the  tissues  wliicli  imme- 
surrciund  the  hlood-vessels. 

Scation  is,  however,  a  process  most  common]/  dependent 
I  local  causes — depending  not  upon  any  undue  quantity  of  lime 
ills  in  the  blood,  hut  upon  a  chaufxe  in  the  part  itself,  wlierehy 
lie  salts  which  are  normally  lield  in  solution  in  the  blood  are 
Ic]i06itecl  in  the  tissues.     This  process  is  often  characterised  as 
t  ion,  and  not  without  some  re^ison,  as  the  so-called  bone 
cunie  are  often  found  in  the  calcareous  substance;  they 
"e,  however,  imperfectly  and  irregularly  developed,    I  have  one 
iBpecimen  in  my  possession,  presented  by  Mr,  Kobertson  of  Kelso, 
[where  ver)'  well  developed  lacuna?  are  found  to  exist  in  the  cal- 
OBS  mass.     The  specimen  consists  of  a  bony  or  calcareous 
surrounding  a  piece  of  wood  wliich  had   been  lodged  in 
inguinal  region  of  a  horse  for  some  years.     It  is  a  most 
feet  specimen  of  the  ossification  of  an  exudate,  having  no 
Dzujection  with  a  bone. 

Cttlcjire<»us  degeneration  seems  generally  to  take  place  in  parts 
hone  vitality  has  been  lowered  by  previous  morbid  changes, 
bd  in  degenerating  new  formations.  A  part  which  has  become 
Sed  imdergoe-s  no  furtlier  change,  but  remains  as  an  iuert 
|.t  on  this  account  it  must  be  looked  upon  as  a  salutary 
nation  of  a  diseased  process.  It  is  thus  the  most  favourable 
latiou  to  all  degenerative  diseases,  as  exemplified  in  the 
ition  of  many  new  formations,  inflaiumatoiy  products, 
de,  and  atheroma  of  the  arteries. 
\  Rindflcisch  states  that  the  cause  of  the  deposition  of  the  salts 
i  the  sul)stance  of  atrophied  tissue  is  partly  owing  to  the  stag- 
ion  of  the  nutritive  fluids  in  the  part,  owing  to  which  the 
carbonic  acid,  which  holds  the  salts  in  solution,  escapes,  in 
|uence  of  which  they  are  precipitated ;  and  partly  to  tlie 
imilation  of  these  fluids  by  the  degenerated  tissue.  The 
saline  matters  are  seen  at  first  as  fine  molecules,  scattered  in-egu- 
lariy  through  the  intercellular  substance,  and  are  characterised, 
ben  viewed  by  transmitted  light,  by  their  opacity,  dark  colour, 
irregularity  of  outline.  They  are  soluble  in  dilute  mineral 
after  which  the  original  structure  of  the  part,  if  not  de- 
oyed  by  pnsvious  change,  may  again  be  recognised. 
^So/lenin^  **  consists  in  the  liquefaction  of  the  caseous  substance, 
Dbibly  owing  to  some  chemical  change  in  its  constituents.     It 
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commonly  occurs  in  parts  which  come  in  contact  with  the  air.* 
— (Green.)  The  caseous  mass  is  converted  into  a  thin  puiiCoim 
fluid  containing  curd-like  matter,  composed  of  animal  dibris,  bX, 
and  cholesterine  crystals,  which,  if  not  absorbed  or  diachaigect 
may  ultimately  dry  and  become  calcified. 


THE  MUCOID  AND  COLLOID  DEGENERATIONS 

Are  conditions  which  are  rarely  met  with  in  the  lower  animdaL 
The  reader  is  therefore  referred  to  works  upon  human  patholQQT, 
more  particularly  to  Green's  Pathology  and  Morbid  Anatomy. 


PIGMENTARY  DEGENERATION. 

In  this  process  pigment  takes  the  place  of  the  tissue  elements, 
in  the  same  manner  as  fat  or  earthy  salts  in  the  &tty  and. 
calcareous  degeneration. 

I  have  witnessed  this  form  of  deposit  in  the  lungs  of  hor8e&* 
It  is,  however,  of  little  importance,  and  I  shall  merely  refer  ihp 
reader  to  authorities  upon  the  subject,  amongst  whom  may  hm 
mentioned  Aitken,  Bennett,  Virchow,  and  Green. 


AMYLOID  DEGENERATION. 

This  morbid  process  consists  in  the  transformation  of  the 
tissues  into  a  peculiar  homogeneous  substance,  having  a  relation 
in  some  respects  to  the  chemical  characters  of  cellulose  or  staich. 

This  degeneration  has  been  long  known  by  medical  men  under 
a  variety  of  names,  such  as  the  lardaceous,  wajxy^  bacon-like,  and 
albuminoid  degeneration.  I  have  met  with  several  cases  which 
presented  the  physical  appearance  of  this  form  of  disease  both  in 
the  liver  and  in  the  kidneys ;  but  I  have  only  satisfied  myself 
in  one  instance  of  the  character  of  the  morbid  product.  For  an 
account  of  the  method  by  which  this  disease  has  been  investi- 
gated, I  take  the  hberty  of  making  the  following  quotation  from 
Aitken,  who,  after  mentioning  a  number  of  names  by  which  the 
disease  has  been  known,  proceeds  to  say  that  "  Chemistry  and 
micro-chemical  investigation  have  modified  the  views  regarding 
the  nature  of  the  disease,  and  now  and  then  have  led  to  modifi- 
cations in  the  nomenclature.     Under  this  kind  of  inquisitive 
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[investigation  it  has  been  described — (1.)  By  Virchow  under  the 
[name  of  '  amrnnl  amyloid*  he  believing,  from  the  behaviour  of 
[the  transformed  substixnce  with  iodine  and  sulphuric  acid,  that 
the  substance  must  be  classified  with  the  vegetable  carbo-hydrates 
I — eellulose    and    starch:    (2.)    Meckel    retains   the    name   of 
'  •  larda€€mis '  or  '  cJwicstenne  disease,*  belieWng  that  the  essen- 
tial chanwiter  of  the  degeneration  consists  in  the  development  of 
,  a  peculiar  fatty  or  hnxlaceons  matter  of  the  nature  of  clioles- 
fterine:  (3.)  The  more  extended  and  definite  examinations  by 
Friedreich  and  Kekuld  have  shown  that  the  substance  of  the 
[purest  amyloid  degeneration  more  closely  resembles  the  alhumi- 
\  naits  principks  than  SLuy  othev  sulmtauce  we  know  of;  and  (4.) 
fiSchmidt  haa  arrived  at  the  same   conclusion.     The  question, 
I  therefore^  is  not  yet  definitely  settled  as  to  the  exact  nature  of 
1  the  substance  into  wlncli  the  tissues  are  transfoi-med  in  tlie  so- 
illed  amyl&id  defeneration ;  but  the  weight  of  evidence  points 
f  tu  it3  being  alhmncn  in  some  form  "     The  conclusions  that  the 
material  is  allied  to  albumen  ai-e  confirmed  more  recently  by 
Kuhne,  who,  by  submitting  the  amyloid  organs  to  a  process  of 
artificial   digestion,  has  completely  succeeded  in  isolating  the 
new  material,  and  has  thus  been  able  to  dctennine  its  albumi- 
ous  nature.     Starch-like  bodies  (the   corpora  amylacea)  liave 
l)een  discovered  in  various  parts  of  the  body,  more  especially  in 
the  ner\'ou9  system,  the  ependyma  of  the  ventricles,   the   white 
substance  of  the  brain,  the  choroid  plexus,  the  optic  nerve  and 
retina,  and  the  spinal  cord  of  the  aged ;  and  larger  varieties  of 
the  same  bodies  in  tlie  prostate  gland  of  almost  every  adult, 
accumulating  here  sometimes  to  auch  an  extent  as  to  form  large 
concretions. 

The  most  characteristic  feature  of  the  amyloid  substance  is  its 

reaction  with  iodine,  and  with  iodine  and  sulphuric  acid.     A 

lution  of  iodine  appHed  to  tlie  amyloid  organ  causes  the  affected 

ortions   to   change  to   a   deep   reddish  brown   colour,  which 

not,  however,  permanent,  but  gradually  passes  off,  and  the 

t  regains  its  former  appearance.     If  the  appliaition  of  iodine 

followed  by  the  cuutious  addition  of  sulphuric  acid,  a  blackish 

!ue  or  violet  tint  is  produced.     Great  nicety  of  manijmktiou 

,  however,  necessary  to  obtain  the  reaction  of  the  sulphuric  acid* 

Gaural  characters  of  tissues  which  have  undergone  Die  amyhul 

yenercUioTi. — The  cut   surface  of  an  organ  so  affected  has  ^ 
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semi-transparent  appearance.  It  feels  like  a  piece  of  soft  wax^ 
or  of  lard  and  wax  combined. — (WiLKS.)  It  cuts  into  pordonB 
of  the  most  regular  shape,  with  sharp  angles  and  smootb. 
surfaces,  and  the  thinnest  possible  slices  may  be  removed  hj  a 
sharp  knife  for  microscopical  examination.  They  are  abnonnalljT 
translucent.  Water  and  alcohol,  acids  and  alkalies,  do  not  prodnoe 
any  change  upon  the  transformed  parts,  which  may  be  kept  for 
a  length  of  time  without  decomposition.  The  organs  affectedl 
are  increased  in  volume,  in  solidity,  and  in  weight,  absolute  and 
specific  Anaemia  is  predominant;  but  the  colour  of  the  blood,  or 
of  tissue,  shines  through  the  semi-transparent  morbid  substanos. 

Amyloid  degeneration  is  generally  widely  diffused,  so  mudi. 
so,  that  a  constitutional  state  of  ill-health  seems  associated  witb 
its  production ;  and  in  cases  preceded  by  a  local  disease,  such  as 
caries  of  a  bone,  the  degeneration  may  be  found  in  the  adjacent 
lymphatic  glands  only. — (Billroth.)  This  is  the  earliest  appear- 
ance of  the  degeneration  yet  recognised. — (AnKEN.) 

The  amyloid  substance  almost  invariably  affects  the  capillaries 
and  small  arteries.  Their  coats  become  thickened  by  the  deposit^ 
and  at  last  pellucid,  transparent,  and  hyaline.  The  deposit  then 
extends  into  the  surrounding  tissues,  and  invades  both  its  cells 
and  intercellular  substance.  Tlie  cells  become  filled  with  the 
amyloid  material ;  they  gradually  increase  in  size,  become  round 
and  regular  in  shape,  their  nuclei  disappear,  and  they  are  finally 
converted  into  homogeneous  bodies,  having  a  translucent  or 
glistening  appearance.  The  effect  of  this  change  in  the  nutri- 
tion is  to  impair  or  even  destroy  the  function  of  the  affected 
organ : — 1st  By  obstructing  its  circulation,  by  diminishing  the 
calibre  of  small  arteries ;  and  2d.  By  the  pressure  of  the  new 
material  upon  its  proper  substance,  whereby  secondary  atax)phic 
changes  are  induced.  It  is  important  to  remember  that  this 
form  of  degeneration  is  secondary  to  some  serious  constitu- 
tional disease.  It  is  supposed  that  it  is  due  to  some  change 
in  the  blood,  and  that  the  deposit  is  in  reality  an  infiltration 
of  an  albuminoid  or  fibrinous  substance  from  the  blood  into 
the  tissues,  which  there  becomes  consolidated.  In  the  human 
being  it  is  found  to  succeed  chronic  suppurative  diseases,  and 
the  way  in  which  the  tissues  are  affected  is  as  follows: — 
The  change  almost  invariably  commences  in  the  small  nutrient 
blood-vessels,  and  extends  from  them  to  the  surrounding  parts, 
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and  tlie  general  characters  of  the  afTection,  several  organs  being 
simultaneously  involved,  point  to  some  alteration  in  the  com- 
piaitionof  the  hlnod  as  tlie  cause  of  the  change.  In  the  instance 
where  I  sncceeJetl  in  tracinjL?  the  nature  of  ihedeposit,  the  horse 
had  been  lately  bought,  snllering  at  the  time  from  what  ajjpeared 
to  the  purclioser  to  be  the  remains  of  a  cold,  sore  throat,  or 
atiungles.  \\Tien  seen  by  me,  five  weeks  after  purchase,  the 
MJlitual  was  much  emaciated,  and  presented  s^^Tiiptoms  of  disease 
i0f  the  liver,  and  was  evidently  in  a  dying  condition.  The  post. 
tiwrtem  revealed  the  liver  much  enlarged,  weighing  over  twenty 
pounds,  and  of  a  glisteniug,  palish  yellow  colour  throughout, 
tlie  new  material  being  stmned  by  the  biiiaiy  matters;  the 
kidneys  were  also  enlarged,  very  solid,  paloj  and  translucent 
in  appearance;  and  when  cut,  the  surfaces  were  smooth,  Ijlood- 
less,  and  gUstening.  Tlie  iodine  test  was  most  conclusive.  It 
is  important  to  bear  in  mind  that  amyloid  disease  is  essentially 
chronic  in  its  character,  and  when  deposited  to  any  extent,  is  a 
sure  sign  that  tlie  animal  has  been  in  ill  health  fur  a  period 
uxtending  over  many  weeks,  or  even  months. 


FATTY  INFILTRATION. 

This  essentially  differs  from  fatty  degeneration.  In  dfffmera- 
(ion,  the  fat  is  derived  from  a  change  of  the  protoplasm  itself, 
leading  ultimately  to  the  destruction 
of  the  cells  of  the  purt,  In  intiltra- 
tioni  the  fat  is  deposited  between,  as 
well  as  within  the  cells^  wlierc  it  dis- 
places and  obscures  the  nuclei  and 
protoplasm,  but  does  not  destroy  them. 
In  degeneration,  the  fat  occurs  in  a 
granular  fonn  within  the  cell  contents. 
In  infilti-ation,  the  fat  is  deposited  as 
distinct  drops,  which  may  gradually 
increase  and  coalesce,  so  tliat  the  cells, 
as  in  the  figure,  may  lie  completely 
filled  and  distended  with  it  The  functions  of  the  cells  are  but 
little  impaired  by  the  accumulation,  and  are  restoi-ed  to  their 
natural  condition  by  the  removal  of  the  fat. 


Fio,   2.- 

of    heart, 

intermixed 
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Fatty  infiltration  is  due  to  an  increase  of  oleaginous  mate* 
rials  in  the  blood,  which  arises  from  high  feeding  and  want 
of  exercise.  It  occurs  as  a  physiological  process  in  the 
fattening  of  animals,  where  the  connective  tissue  becomes 
filled  with  fat 

In  tlie  human  being  it  has  been  observed  that  this  fonn  of 
infiltration  is  occasionally  owing  to  the  presence  of  fat  in  the 
blood,  arising  from  its  absorption  from  some  particular  tissue 
and  its  deposition  in  another :  for  example,  the  general  emacia- 
tion of  pulmonary  phthisis  is  sometimes  associated  with  fatty 
infiltration  of  the  liver.    "  Why  the  deposition  should  take  place 
in  certain  tissues,  and  the  fat  be  removed  from  some  and  depo- 
sited in  others,  is  not  known." — (Green.)      Fatty  infiltration, 
more  particularly  of  the  liver,  has  occurred  in  my  experience 
involving  legal  points  of  some  consequence.    In  two  cases  which 
more  particularly  occur  to  me,  the  animals  died  within  a  few 
days  after  being  purchased.     In  one  case  the  liver  weighed 
thirty-five  pounds,  was  of  an  opaque  yellowish  white  colour,  its 
surface  smooth,  the  edges  round  and  thick,  doughy  to  the  touch, 
pitted  on  pressure,  and  when  cut  into,  the  knife  was  coated  with 
oil,  which  oozed  from  the  cut  surfaces  pretty  freely.     In  the 
second  case,  death  occurred  twelve  days  after  purchase :  the  Uver 
was  not  so  large  as  in  the  former  instance,  the  deposition  occur- 
ing  more  as  isolated  ^mtches  than  as  a  general  infiltration.    In 
both  instances  the  purchasers  succeeded  in  obtaining  a  return 
of  the  purchase-money.    Fatty  infiltration  is  caused  by  high 
feeding,  more  particularly  by  food  containing  an  excess  of  the 
hydrocarbons — such   as  the  oilcakes — and  is  apt  to  occur  in 
animals  quickly  pre^mred  and  made  fat  for  sale.   It  also  frequently 
occurs  in  very  highly  fed  cart-horses  employed  for  slow  work, 
and  often  causes  death  by  the  liver  enlarging  to  such  an  extent 
as  to  burst  its  capsule. 

VTliy  the  liver  should  suffer  from  the  accumulation  of  fat, 
is  explained  by  the  fact  that  when  animals  are  fed  on  hydio- 
carbonaceims  iood,  an  excess  of  fat  in  the  blood  is  the 
consiHiuence,  such  fat  being,  before  it  is  finally  disposed  of, 
deix\<ited  in  the  hepatic  cells,  more  particularly  in  those  cells 
in  close  contact  with  the  capillaries  of  the  vena  jwrta,  at  the 
circumference  of  the  hei>iitic  lobules.  Tliis  temporary  infiltration 
occult  after  every  meal,  and  the  fat  piisses  from  the  cells  at  the 
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circumference  to  those  situated  more  within  the  liver,  then 
into  the  blood-vessels,  and  is  fiimlly  disposed  of,  either  by  being 
deposited  in  other  tissues^  or  destroyed  in  the  maintenance  of 
the  animal  heat. 

There  is  thus  a  temporary  accumulation  of  fat  in  the  liver, 
iirliich  18  gradually  removed,  and  the  vitahty  of  the  hepatic  cells 
is  not  impaired.  By  hearing  these  fact^  in  mind,  we  can  the 
more  readily  understand  that  when  an  animal  is  constantly  fed 
on  such  a  diet,  the  accumulation  may  be  too  great  to  be  disposed 
of  or  consumed,  and  that  it  remains  permanently  witliin  the 
hepatic  cells,  or  so  long  as  the  animal  continues  to  be  so  fed 
and  treated,  interfering  to  some  extent  with  the  secretory  powers 
of  the  organ,  and  rendering  it  unfit  for  ordinary  work,  A 
liver  subjected  to  the  stimulating  influences  of  such  food  is 
prone  to  attacks  of  congestion,  which  are  occasionally  so  great 
as  to  cause  a  rupture  of  Ghsson^s  capsule,  and  bring  on  death 
from  hitmoiThage.  It  is  well  to  remember  that  when  a  liorse 
is  excessively  fat,  the  hver  may  be  in  this  condition ;  that 
there  is  a  possibility  of  death  occurring  from  congestion  or 
miptiire;  and  that  the  probaljilifcies  of  recovery  from  diseases 
which  may  have  no  immediate  connection  with  the  liver  itself 
are  much  lessened.  If,  however,  the  animal  be  carefully  brought 
into  condition,  i^egiJarly  but  moderately  worked  or  exercised, 
and  fed  on  food  containijig  no  excess  of  the  hydrocarbons,  but 
rich  in  nitrogenous  materials — such  as  oats,  beans,  and  hay — the 
liver  cells  will  be  again  restored  to  their  normal  condition  by  the 
absorption  of  the  contained  fat 

As  a  veterinary  legal  question  the  matter  is  of  some  impor- 
tance, as  horses  often  die  if  not  cautiously  and  carefully  treated 
when  loaded  with  fat. 

It  is  well  known  that  a  practice  prevails  in  many  parts  of  tlie 
country  of  fattening  horses  rapidly  prior  to  sfiowing  them  for 
sale,  by  giving  them  an  immoderate  quantity  of  highly  car- 
bonaceous or  even  oleaginoiLs  food.  To  the  eye,  such  animals 
•nt  all  the  signs  of  good  health.  They  are,  however,  totally 
it  for  work,  and  too  well  does  the  experienced  veterinarian 
know,  that  when  they  are  seized  by  an  ordinary  attack  of 
disease — such  as  a  cold,  influenza,  &c. — that  the  chances  of 
recovery  are  more  remote  than  they  otherwise  would  be,  by  the 
liver  and  other  internal  orcrans  beinj^  loaded  with  fat    The  teu-r 
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dency  to  produce  fat  rather  than  muscle  prevails  to  a  very  [ 
extent  in  this  country,  encouraged  and  fostered  by  our  agricuJi- 
tural  societies,  and  by  purchasers  who  buy  to  "  please  the  eye —  *' 
The  question  presents  itself — ^Who  is  responsible  when  a  hoim^^ 
dies  in  a  few  days  after  purchase,  either  directly  or  indiiecfl^^ 
from  this  cause  ?    The  buyer  or  the  seller  ? 

Fatty  infiltration  must  be  carefully  separated   from  fatty 
degeneration.    Degeneration  of  normal  tissues  is  at  all  times  ^^ 
morbid  process  indicative  of  chronic  disease.    Infiltration,  oxi 
the  other  hand,  is  a  physiological  process  depending  on  well- 
known  causes,    and   furnishes  no  evidence  of  a  chronically 
diseased  condition  of  the  organ  affected.    As  an  example  of  the 
importance  of  the  separation  of  the  two  conditions,  we  will 
suppose  a  case  analogous  to  what  often  happens,  of  a  horse  iiB> 
poor  condition — thin — being  purchased  from  the  breeder  and 
rapidly  fed  for  sale.      Such  an  one  puts  on  fat  quickly,  ami 
thrives  as  well  as  its  purchaser  can  desire.    We  will  say  thatJ 
it  is  sold  and  put  to  work,  and  that  it  dies  in  the  course  of  ^ 
week  or  two  after  the  second  sale.-    Altogether  it  has  not  been 
out  of  the  hands  of  the  breeder  more  than  two  months.    Now, 
the  last  purchaser  naturally  looks  for  restitution  to  the  person 
from  whom  he  bought  it,  who,  in  his  turn,  may  make  a  claim 
on  the  breeder.     In  many  cases  the  matter  is  amicably  settled 
by  the  three  interested  parties  dividing  the  loss  amongst  tliem. 
Is  this  just  ?    Decidedly  not ;  and  in  all  such  instances  the  man 
who  sold  the  horse  l)efore  tlie  fattening  process  liad  been  com- 
menced should  not  be  made  to  suffer,  the  enlargement  of  the 
liver  being  merely  due  to  an  accumulation  of  fat,  and  not  to 
any  disease :  and  if  one  individual  is  to  suffer,  let  the  man  who 
rt\sorted  to  the  forcing  system  of  producing  fat  be  made  respon- 
sible ;  or  let  the  loss  be  diA-ided  between  liim  and  the  man  who 
bought  what  pleased  his  eye,  and  who  must  have  known,  or 
ought  to  have  known,  that  an  animal  loaded  with  fat  was  unfit 
for  useful  puri)ose3.     But  should  an  examination  reveal  that  the 
condition  of  the  liver  was  due  to  degeneration,  the  case  is  entirely 
different,  for  beyond  a  doubt  the  disease  must  have  been  present 
prior  to  the  first  purchase,  and  tlie  breeder  ought  then  to  be 
responsible  for  the  whole  loss. 

Degeneration  generally  occurs  in  the  aged,  and  may  be  asso- 
ciated with  general  emaciation,  and  with  degeneration  of  other 
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organs.     Infiltration  occurs  in  both  the  yonng  and  old,  and  m 
associated  with  a  general  obese  condition  of  the  whole  system. 


NUTKinON  INCBKASED. 

Opposed  to  the  conditions  of  atrophy  and  the  degenerations,  is 
that  of  increased  nutritive  activity,  or  h/jmiroph/.  In  hyper- 
trophy tliere  is  an  absolute  increase  of  the  nnrmiil  tissues  of  a 
part,  resulting  from  an  increase  in  its  functional  activity. 

Hypertrophy,  althoiij^h  sometimes  depending  on  disease,  is  of 
itself  a  compensating  proces3,  \vhereby  injury  IVoni  damage  to  an 
important  organ  may  be  avoided ;  as,  for  example,  in  the  thick- 
ened condition  of  the  heart  in  disease  of  the  valves,  and  in  the 
e  condition  of  that  organ  when  not  associated  witli  any  disease, 
arising  Irom  the  animal  being  repeatedly  forced  to  severe 
trials  of  strength  and  endurance,  in  racing,  hunting,  &c.  In 
the  first  instance  the  hypertrophy  of  the  caixiiac  walls  arises  from 
the  neceissity  of  a  more  powerful  contraction  for  the  purpose 
of  overcoming  valvular  obstruction,  and  senduig  a  due  supply 
of  blood  to  the  various  organs  of  the  body,  and  in  the  other 
case  of  contracting  powerfully  to  attain  the  same  end,  during 
repeated  and  severe  exercise. 

As  a  physiological  process,  hypertrophy  of  muscular  tissue  is 
produced  hy  the  process  of  training,  where  the  nniscles  of  the 
whole  body  are  enlarged,  strengthened,  and  made  capable  of  per- 
foiining  extraordinary  feats  of  strength  and  endurance.  Who 
can  fail  to  see  in  a  well -trained  raceliorse  the  muscles  standing, 
as  it  were,  prominently  one  from  another  about  the  quaitera  and 
thighs,  "  hard  as  iron  **  to  the  touch,  and  giving  the  animal  an 
appeanmce  of  being  tliin  and  poor.  Tlie  ap[»earance  of  thinness 
is  the  result  of  the  great  prominence  of  each  individual  muscle, 
of  increase  in  their  volume  and  weight,  and  an  extmoixlinary 
healthy  tonicity. 

"The  cause  of  real  hypertrophy  seems  to  be  always  the 
increased  exertion  of  the  organ ;  more  tlian  usual  effort  is  de- 
manded of  it,  and  acconting  to  the  law  of  the  circulation,  wliicli 
we  have  noticed,  more  blood  ilows  to  the  part  than  usual  Tliis, 
if  the  organ  be  in  a  healthy  state,  not  only  supplies  its  waste,  but 
furnishes  material  for  increase  and  development.  Tlie  heart  in 
various  diseased  states  of  its  valves,  the  urinary  bladder  in  stric- 


70  PATHOLOGY. 

ture  of  the  urethra,  the  remaining  kidney  when  one  is  desti 
the  muscles,  and  even  the  solid  bones  themselves,  when 
and  actively  exercised,  aSbrd  excellent  examples  of  true  h 
trophy." — (C.  Handfield  Jones.) 

Whilst  increased  nutritive  activity  may  lead  to  hypertr 
or  an  increase  of  normal  tissue  only,  it  may,  on  the  other  '. 
lead  to  the  production  of  new  materials  in  a  part,  to  ^ 
the  name  of  new  formations — tumours — are  given.  ' 
have  been,  to  some  extent,  described  in  my  work  on  Yeter 
Suroery. 


CHAPTER    VIIL 
VATT3L0L0GY— continued. 


CHANGES  IN  THE  BLOOD. 


Healthy  Blood,  when  it  can  be  seen  flowing  in  the  vessels  of  a 
li\dng  part,  appears  as  a  colourless  fluid — the  liquor  mvffuinis — 
containing  minute  solid  particles — the  blood  globules — of  which 
the  greater  part  are  red,  and  the  remainder  colourless  or  white. 
Analyses  of  blood  show  that  it  is  composed  of,  in  1000  parts- 
Water,  .....        784- 


Bed  corpuscles, 
Albumen, 
Saline  matters,  . 
Extractive  matters, 
Fibrin, 


131- 
70- 
603 
6-77 
2-2 

1000-00 


The  above  constituents  being  proportioned  as  follows : — 


Water, 

Albumen, 

Fibrin, 


Bed  corpuscles, 


Fatty  matters. 


Inorganic  salts. 


784 
70 

2-2 
123-5 

7-5 


0-08 

0-4 

0-02 


1-3 


Globulin,  . 
Hasmatin,  . 
Cholestenne, 
Cerebrine,  . 
Seroline, 

Oleic  and  margaric  acids. 
Volatile  and  odorous  fatty  acid. 
Fat  containing  phosphorus. 
Chloride  of  sodium,  .  .  '        3*6 

Chloride  of  potassium,  .  0*36 

Tribasic  phosphate  of  soda,    .  0*2 

Carbonate  of  soda,     .  .  0*84 

Sulphate  of  soda,       .  .  0*28 

Phosphate  of  lime  and  magnesia,     0*25 
Oxide  and  phosphate  of  iron,  0*5 

Extractive  matter,   with    salivary  matter,   urea,  \ 

biliary  colouring  matter,  gases,  and  accidental  >      6*47 
substances,    •  •  •  •  .    j 

1000-00 
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These  several  constituents  are  subject  to  some  variations  con- 
sistent with  health.  Thus  the  water  varies  in  quantity  acccnti- 
ing  to  the  period  since  food  has  been  eaten,  the  amount  of  bodfly 
exercise,  the  state  of  the  atmosphere,  and  all  other  events  that 
affect  the  ingestion  or  the  excretion  of  fluids.  According  to 
these  conditions,  it  may  vary  from  700  to  800  parts  in  1000. 
On  the  whole,  however,  a  degree  of  uniformity  is  maintained, 
because  nearly  all  those  things  which  tend  to  lower  the  pro- 
portion of  water  in  the  blood,  such  as  active  exercise,  or  lie 
addition  of  saline  and  other  solid  matter,  excite  thirst;  while, 
on  the  other  hand,  the  addition  of  an  excess  of  water  to  the 
blood  is  quickly  followed  by  its  more  copious  excretion  in  sweat 
and  urine. 

Dr.  Zimmerman  has  shown  that  the  quantity  of  water  in  the 
blood  is  increased  during  its  abstraction  from  an  artery  or  vrin. 
In  bleeding  dogs  he  found  that  the  last  drawn  portion  contained 
12  or  13  parts  more  of  water  in  1000  than  that  first  drawn. 
This  experiment  goes  to  prove  that  the  fluid  of  the  tissues  mnst 
be  rapidly  absorbed  during  the  operation. 

The  water  in  the  economy  is  required  for  many  important  pur- 
poses. (1.)  The  proper  viscidity  of  the  blood,  and  the  degree  of 
its  adhesion  to  the  blood-vessels,  is  due  to  the  presence  of  water 
in  proper  proportion.  (2.)  It  determines  to  a  great  extent  the 
volume  of  the  blood.  (3.)  Water  is  the  general  solvent  of  the 
other  materials  of  the  liquor  sanguinis.  (4.)  The  activity  of 
absorption  by  the  blood-vessels  depends  upon  the  due  fluidity  of 
the  materials  to  be  absorbed,  for  it  is  well  known  that  no  fluids 
quickly  penetrate  the  vessels  but  such  as  are  of  lesser  density 
than  the  blood. 

If  the  presence  of  water  in  excess  continues  beyond  a  short 
period,  it  is  a  certain  s}nnptom  that  the  other  constituents  are 
defective  in  quantity,  and  that  the  condition  termed  anaemia  is 
present. 

Deficiency  of  water  in  the  blood  is  witnessed  in  super-purga- 
tion, diarrhoea,  &c.  The  deficiency,  however,  is  generally  of  a 
temporary  character,  for  nature  prompts  the  animal  to  over- 
come it  by  drinking  freely.  The  water  also  becomes  deficient 
when  an  animal  sweats  profusely  from  any  cause,  and  when 
prevented  from  allaying  his  thirst  for  a  considerable  period,  a.s 
when  hunting  or  going  long  journeys.     A  great  mistake  is  made 
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hy  those  in  chaise  of  horses  who  have  a  belief  that  it  is  a  bad 
thing  to  allow  a  liorse  to  drink  vfhila  out  on  a  journey  or  in  the 
hunting-fiijld.  Small  and  repeated  drinks  are  always  beneficial, 
and  prevent  ranch  suffering. 

The  alhnnun  of  the  blood  may  varj',  consistently  with  health, 
from  GO  to  70  parts  in  lOUO;  Its  amount,  according  to 
Andral  and  Gavarret,  is  notably  increased  in  various  diseases ; 
but  this  excess  does  not  appear  to  he  chanicteristic  of  any.  In 
acute  rheumatism  an  increase  wfis  fouufl  varying  from  4  to  24 ; 
in  pneumonia  the  highest  increase  was  about  12;  in  pleurisy 
the  extratrnJinary  amount  of  34  in  excess  was  once  observed ; 
and  several  other  instances  are  mentioned  of  a  lower  degree, 
Kxcesa  of  albumen  in  tlie  blooti  is  witnes^^ed  in  tlie  horse  in  a  dis- 
ease which  the  late  Mr.  Haycock  termed  hysteria. — (See  AzoIktmi 
or  Ura-mic  Parait/^L^,)  Very  probably  the  albumen  in  this  disease 
is  not  only  excessive  in  quantity  but  deteriorated  in  quality. 

The  albumen  is  defective  in  cases  of  albuminuria,  in  tlie 
**  rot "  in  sheep»  and  in  dropsies,  whether  dependent  on  organic 
disease  of  the  heart,  or  on  the  presence  of  eutozoa — distomat^i — 
in  the  liver.  It  is  a  remarkable  fact,  reconled  by  Andral,  Gavarret, 
and  Delufomh  that  in  sheep  aftected  with  anteraia,  with  defi- 
ciency of  the  red  globules,  but  wi  tin  ait  dn^psy  or  eutozoa,  there 
was  no  deficiency  in  the  albumen,  Dr  Williams  concludes  from 
this,  that  cachexia  and  anaemia  attenrleU  by  dropsy  owe  this  con- 
comitant to  a  want  of  albumen  in  the  blood;  and  he  seems  U* 
he  of  opinion  that  a  deficiency  of  the  albumen,  by  destroying  the 
f^pissitnde  of  the  blood,  and  allowing  it  to  transude  througli  the 
coat.s  of  the  vessels,  is  a  chief  feature  in  the  dropsictj  diuthcsi.s. 

y/wr  Jibrin  of  the  blood, — When  fresh  dmwn  blood  is  left  to 
itself,  it  very  soon  coagulates  or  becomes  sulid,  and  the  substance 
thus  l>ecoming  spontaneously  sohJ  is  the  hl»riu,  which,  when 
separated  from  the  blood,  is  a  tough,  elastic,  toleralily  firm, 
Tvlutish-gTey  looking  material,  insoluble  in  water.  Under  the 
microscope  the  tilirin  appeal's  as  a  homogeneo-grauuhir  matter, 
witli  a  more  or  less  mnrked  tendency  to  librillate.  The  white 
globules  are  usually  seen  imbedded  in  the  ma^.  but  they  do  not 
appear  to  niCHlify  the  character  of  healthy  fibrin.  Fibrin, 
unlike  the  albumen  and  other  coostitueuts  of  the  Ijlooil,  docs 
not  at'P^?*"'  ^  he  derived  directly  from  the  fond,  Imt  is  elalx)rated 
in  the  tissue  cells  of  the  body  from  the  bioplasm  fumbhed  by 
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the  albumen.    We  may  thus  regard  it  as  a  formed  and  not   wL 
formative  material ;  a  substance,  in  fact,  which  has  retrogradod 
at  least  a  step  in  its  vital  importance.    Although  the  fibrin  £8 
a  product  of  the  transformation  of  plasma,  and  as  such  is  incap>- 
able  of  any  but  retrogressive  changes,  it  is  essential  to  the  well- 
being  of  the  animal  that  it  be  present  in  the  blood  in  quantity 
of  about  3  parts  in  1000. 

MM.  Andral  and  Gavarret  record  that,  in  the  domestic  animals^ 
the  fibrin  diminishes  before  but  increases  after  parturition.  In 
the  human  female,  however,  it  seems  that  the  fibrin  is  decreased 
during  the  first  six  months  of  pregnancy — the  average  being  2*3 ; 
whilst  in  the  last  three  months  it  is  so  increased  as  to  average  4. 
Fibrin  is  rather  more  abundant  in  arterial  than  in  venous  Uood; 
and  it  is  mentioned  by  Schmidt  that  the  blood  of  the  portal  vein 
contains  only  one-third  of  the  ordinary  amount  of  fibrin  foond 
in  the  blood  of  the  jugular  vein. 

An  excess  of  the  fibrin — ^hyperplasma  or  hyperinosis— exists 
in  all  true  inflammations.     In  acute  rheumatism  it  is  generally' 
veiy  high  ;    in  some  cases,  according  to   MM.  Andral  and 
Gavarret,  as  high  as  12  parts  in  the  1000.    In  some  exhausting 
diseases,  and  even  in  anaemia,  the  fibrin  is  found  occasionally 
increased  in  quantity.     In  rapid  emaciation,  more  especially 
when  accompanied  by  total  loss  of  appetite,  the  quantity  of 
fibrin   is  very  materially    increased.       This  is  explained  by 
tlie  fact  that  fibrin  results  from  the  metamorphosis  of  the 
albumen  of  the  blood  and  of  the  tissues.    An  increase  of  fibrin 
is  found  in  meagre,  half-starved  horses,  amounting  to  7  or  8 
above  the  healthy  mean.     In  one  case,  where  no  food  was  given 
for  four  days,  it  was  found  increased  from  5  to  9.   As  the  fibrin  is 
increased  by  all  inflammatory  diseases,  such  increase  can  also  be 
ai-tificially  induced  by  the  application  of  external  irritants,  such 
as  blisters,  setons,  or  the  actual  or  potential  cauteries.     This  fact 
is  of  great  importance  therapeutically,  and  it  should  be  borne  in 
mind  that  the  application  of  the  so-called  counter-irritants  in 
extensive  inflammatory  diseases,  tends  to  increase  a  condition  of 
the  blood  which  is  already  present  to  an  abnormal  extent. 

Another  very  important  circumstance  connected  with  the 
increase  of  fibrin  in  the  blood  is  pointed  out  by  Andral,  namely, 
that  the  effect  of  bleeding  was  not  to  diminish  it.  In  M.  Andral's 
experiments  the  red  globules  became  diminished  in  number  by 
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,  each  abstmction  of  blood,  whilst  the  fibrin  often  rose,  some- 
times considerably*  The  following  examples  are  veiy  conclu- 
sive : — 


Tint 

S«ocmd 

Thinl 

Fourth 

Fiftii 

Sixth 

Bleeding. 

Bkeding. 

Bleediug. 

Bleetling, 

Bleetiing. 

Bie«<luig. 

Actite  Rhenmatiam,  6*1 

7*2 

7-8 

10-2 

9-0 

7-0 

Pneumonia^         »     71 

8  2 

9-0 

10  0 

— 

— 

Peritonitis,          .     38 

4-7 

6*1 

— 

— 

-^ 

Pleumj,     ,        ,     3-9 

5^8 

— 

— 

— 

— 

Mil,  Andml  and  Gavairet  found  tliat  the  fibrin  was  increased 
in  tubercular  disease.  In  the  crude  state  of  the  tubercles,  the 
mean  is  about  4,  wiien  softening  has  commeuced  it  is  about  4*5, 

land  when  cavities  have  formed  it  is  from  5  to  5*5,  the  red 
globides  decreasing  from  the  first. 

Dtfickncy  of  ^rt?i— h}T)ophisma,  hypinosis»  or  defective 
coagulating  power — is  observed  in  various  morbid  states,  in 
disease,  and  in  conditions  bordering  upon  ifc,  and  is  indicated  by 
imperfect  coagulation  of  the  blood  when  drawn.  It  is  deficient 
in  ftU  conditions  where  the  blood  is  imperfectly  arterialized ;  and 
this  is  in  acconlanee  with  the  physiological  law  that  arterial  blood 
is  more  fibrinous  than  venous.  Tlius,  in  death  from  asphyxia, 
ihe  blood  uften  remains  semi-fluid,  of  a  dark,  tarry  appearance, 
and  coagulates  only  after  being  exposed  to  the  air  and  absorbing 
oxygen.  Various  poisons  seem  to  have  the  power  of  preventing 
the  coagulation  of  the  blood.  Among  these  are  hydrocyanic 
ncid,  carbonic  acid,  sulphuretted  and  carburetted  hydrogen,  and 
ammonia.  Andml  states  that  if  a  concentnited  solution  of  car- 
bonate of  soda  be  injected  into  a  vein,  the  animal  pi-esents  the 
symptoms  of  blood  disease^  and  that  the  blood  is  found  fluid  in 
die  vessels.  The  same  result  may  be  prcKiuced  by  arsenious 
acid,  digitalis,  and   oxalic   acid.       Other   substances,   although 

,  analogous  t-o  the  carbonate  of  soda,  seem  to  have  no  efiect.  Thus, 
the  nitrate  of  potash  does  not  always  impede  the  coagulation 
of  tlie  blotxi ;  and  Dr.  Handfield  Jones  states  that  he  has  ob- 
served that  liquor  poUissa*,  although  given  for  several  days,  and 
until  the  animal's  health  was  interfei*ed  with,  did  not  at  all 
interfere  with  the  coagulation  of  its  blood ;  and  he  infers  from 
tliese  observations  that  it  is  not  the  alkalies,  as  such,  nor 
the  neutral  salts,  as  such,  which  produce  the  effects  usually 
ibed  to  them  upon  the    blood,  but  ceitain   substances  of 
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particular  qualities.  In  low  fevers,  infltienzag  of  a  t^'phoi 
chamcter,  particularly  when  aiiimak  so  affected  are  stabletl" 
in  ill-ventilated  houses,  the  blood  becomes  remarkably  fluid, 
and  gravitates,  even  in  cases  that  recover,  to  tlie  dependingJ 
parts  of  the  botly.  Thus  we  find  that  in  the  so-called  purpii 
hiemorrhagica  the  extremities  and  inferior  portions  of  the  aMo 
men,  breast,  and  face  become  the  seats  of  extensive  swelling?, 
caused  by  an  accumulation  of  a  preternatnrally  tluid  blood  in 
the  vessels,  and  even  in  the  tissues,  whilst  the  appearance  of 
piitechiiP,  vibices,  and  the  occurrence  of  lia'morrhages  are  due  toJ 
the  same  cause.  The  partial  suHbciition  to  w^hich  animals  aien 
sometimes  exposed  when  confined  in  buildings  accidentally  or 
otherwise  burnt,  pmduce  a  remarkable  degree  of  fluidity  in  thaj 
blood.  1  have  oten  witnessed  this  in  horses  and  Ciittle  which « 
liad  been  early  removed  from  burning  buddings, — in  fact,  when 
they  liad  not  been  exposed  to  auy  fire,  but  to  tlie  ell'ects  of  the 
smoke  of  smouldering  straw,  wood,  «fcc.  At  the  time,  tlie 
symptoms  of  distress  have  not  always  been  noticeable,  and 
little  has  l>een  tliougbt  of  the  matter.  In  the  course  of  time, 
varying  frcno  a  few  hours  to  three  dnys,  the  animals  have 
pi'esented  symptoms  of  great  respiratory  disturbance,  with 
lia^moiThage  from  the  vessels  of  tlie  hings,  the  blood  presenting 
a  dark  olive  appearance,  and  coagulating  hut  very  inijierfectly, 
even  when  ex|iosed  to  the  iniluence  of  the  air.  In  such  cases,  it  is 
quite  fair  to  presume  that  the  coagulating  powers  of  the  blood  have 
l*een  destroyed  by  the  action  of  the  products  of  comliustion  con- 
tained in  the  smoke,  and  that  it — the  l)lood — gradually  accumU'ii 
lates  in  the  vessels  of  the  lungs  until  tliey  have  become  congested, 
even  to  nijiture  of  their  waLLs,  In  ajioplcxy  of  the  spleen  and 
in  "  quarter-ill,"  the  same  liypiuotic  condition  of  tlie  bloud  is  seen, 
and  is  probably  the  cause  of  tlie  congestions  and  extmvasations 
which  cliamctense  those  diseases.  Althougli  it  may  jnstifiably 
be  said  that  imperfect  coagulation,  as  well  as  tlie  abnormal 
fluidity  of  the  blood,  depends  upon  the  absence  of  libriu, 
modern  researcli  has  proved  that  fibrin,  as  such,  does  not  exist 
iu  the  blood,  but  is  formed  by  the  combination  of  two  substances 
— -or  two  modifications  of  the  same  substance^ naniely,  glohidin^ 
and  fibrinogen  ;  the  former  of  which  existing  in  the  serum  of 
the  blood,  and  in  some  tissues  of  the  body ;  w  hikt  the  latter,  so 

^  Fibriuo-pkstic— (ScHMiUT.) 
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far  as  it  is  krio^vn  at  present,  exists  only  in  the  plasma  of  tlie 
blotxl,  of  the  l}^nph,  and  of  the  chyle,  and  in  fluids  derived 
from  them. 

**  Coagulation  of  the  Mood"  (says  Professor  Huxley)  "is  an 

altogether  physico-chemicml  process,  dependent  upon   the  pro- 

perlie-s  of  certain  of  the  constituents  of  the  plasma,  apart  from 

tlie  vitality  of  that  fluid.     This  is  proved  hy  the  fact  that  if 

hlood-phxsma  be  prevented  from  coaj^uhiting  by  cold  and  greatly 

^^  diluted,  a  current  of  carbonic  acid  passed  through  it  will  throw 

^k  down  a  white  powdery  substance.     If  the  white  substance  he 

^Hdteolvcd  in  a  weak  sohition  of  common  salt,  or  in  nn  extremely 

^^pftak  solution  of  potash  or  soda,  it  after  a  while  coagulates,  and 

^B  yields  a  clot  of  pure  fibrin.     It  would  be  absurd  to  suppose  that 

a  substance  which  lias  l>een  precipitated  from  its  solution,  and 

^  re-dissolvcd,  still  remains  alive, 

B  **  There  are  reasons  for  believing  that  this  white  suhstunce  con- 
^B  sists  of  two  constituents  of  very  similar  composition,  whieli  exist 
^1  separately  in  living  blood,  and  tlie  union  of  which  is  the  cause 
^M  of  the  act  of  coagulation.  These  reasons  may  be  briefly  stated 
^B  thus : — The  ix^ricardiuni  and  other  serous  cavities  in  the  body 
^m  contain  a  clear  fluid,  which  has  exuded  from  the  blood-vessels, 
^m  and  contains  the  elements  of  the  blood  without  the  blood  cor- 
^1  pnscles.  Tliis  fluid  sc»metimes  coagulates  spontaneously,  as  the 
^P  blood-plasma  would  do,  but  very  often  shows  no  disposition  to 
spontaneous  coagulation.  "V^lien  this  is  the  ciise,  it  may  never- 
theless be  made  to  coagulate^  and  yield  a  true  fibrinous  clot,  by 
adding  to  it  a  little  serum  of  blood. 

"  Now,  if  serum  of  blood  be  largely  diluted  with  water,  and  a 

current  of  carbonic  acid  gas  passed  through  it,  a  wliite  powdery 

I  enbatance  will  be  thrown  down ;  this,  re-dissolved  in  a  dilute 

ue,  or  extremely  <lilute  alkaline  solution,  will,  when  added 

the  pericai'dial  fluid,  ]»ro(luce  even  as  good  a  clot  as  tiiat 

obtained  with  the  original  serum. 

•*  This  white  substance  is  culled  globulin.  It  exists  not  only 
in  serum,  but  also  in  smaller  quantities  in  connective  tissue,  in 
the  cornea,  in  the  humours  of  the  eye,  and  in  some  other  fluids 
of  the  body. 

•*  It  possesses  the  same  general  chemical  properties  as  the 
albtiiuinous  substance  which  enters  so  largely  into  the  red 
eorpusdefi^  and  hence  at  present  bears  the  same  name.     But 
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when  treated  with  chemical  re-agents,  even  with  such  as  Jo 
not  produce  any  appreciable  effect  on  its  chemical  compodtioiw 
it  very  speedily  loses  its  peculiar  power  of  causing  serous  fluids 
to  coagulate.  For  instance,  this  power  is  destroyed  by  an  excess 
of  alkali,  or  by  the  presence  of  acids. 

**  Hence,  though  there  is  great  reason  to  believe  that  the 
fibrinO'plastic  globtdin  (as  it  has  been  called)  which  exists  ia 
serum  does  really  come  from  the  red  corpuscles,  the  globaliOy 
which  is  obtained  in  large  quantities  from  these  bodies  by  the 
use  of  powerful  re-agents,  has  no  coagulating  effect  at  all  oa 
pericardial  or  other  serous  fluids. 

**  Though  globulin  is  so  susceptible  of  change  when  in  solutioDy 
it  may  be  dried  at  a  low  temperature,  and  kept  in  the  form  of 
powder  for  many  months  without  losing  its  coagulating  powen 

"  Thus  globulin,  added,  under  proper  conditions,  to  serous 
effusion,  is  a  coagulator  of  that  effusion,  giving  rise  to  the 
development  of  fibrin  in  it. 

**  It  does  so  by  its  interaction  with  a  substance  contained  in 
the  serous  effusion,  which  can  be  extracted  by  itself,  and  thea 
plays  just  the   same   part  towards  a  solution  of  globulin,  as 
globulin  does  towards  its  solution.      This  substance  has  been 
called  fibrinogen.    It  is  exceedingly  like  globulin,  and  may  be 
thrown  down  from  serous  exudations  by  carbonic  acid,  just  as 
globulin  may  be  precipitated   from  the  serum  of  the  blood. 
When  re-dissolved  in  an  alkaline  solution,  and  added  to  any 
fluid  containing  globulin,  it  acts  as  a  coagulator  of  that  fluid, 
and  gives  rise  to  the  development  of  a  clot  of  fibrin  in  it.    In 
accordance  with  what  has  been  just  stated,  serum  of  blood  which 
has  completely  coagulated  may  be  kept  in  one  vessel,  and  peri- 
cardial fluid  in  another,  for  an  indefinite  period,  if  spontaneous 
decomposition  be  prevented,  without  the  coagidation  of  either; 
but  let  them  be  mixed,  and  coagulation  sets  in. 

**  Thus  it  seems  to  be  clear  that  the  coagulation  of  the  blood 
and  the  formation  of  fibrin  are  caused  primarily  by  the  inter- 
action of  two  substances  (or  two  modifications  of  the  same 
substance),  globulin  and  fibrinogen,  the  former  of  which  exists 
in  the  serum  of  blood  and  in  some  tissues  of  the  body,  while 
the  latter  is  known  at  present  only  in  the  plasma  of  the  blood,  of 
the  lymph,  and  of  the  chyle,  and  in  fluids  derived  from  them." 

Coagulation  of  the  blood  varies  in  different  animals,  and  is 
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kmodified  by  disease.  Tlie  blood  of  tlie  horse,  for  example, 
coagulates  more  slowly  than  the  blood  of  other  animals  and  of 
man;  hence  what   k   termed   the    biiffy  coat  is  observable  in 

I  coaguhited  healthy  horse's  blood,  the  bnffy  appearance  on  the 
top  of  the  clot  being  ascribahle  gcnemlly  to  the  fact  that  slow 

■  coagulation  f^ives  time  to  the  blood  globides,  which  are  of  higher 
specific  gravity  than  the  liquor  sanguinis,  to  sink  towards  the 
bottom  of  the  vessel  before  being  incarcerated  in  the  meslies  of 
tlie  coagulating  tibrim  To  prove  this*  till  two  vials  with  t!ie 
blood  of  a  healtliy  horse»  and  to  the  blood  in  one  add  a  small 
[quantity  of  the  chlorate  of  potash,  and  leave  the  other  to  coagu- 
Llate  naturally.  In  the  course  of  a  very  short  time  the  blood  to 
[which  the  chlorate  has  been  added  wall  be  found  firmly  coagu- 
3,  and  witli  but  a  slight  or  without  any  bufly  coat ;  whilst 
I  blfKMl  to  winch  no  addition  has  been  made  remains  fluid  for 
a  much  longer  time,  the  globules  falling  to  the  lower  parts, 
K  leaving  tlie  upjier  portion  of  the  clot  a  straw  colour. 
^^  During  the  tirst  stage  of  coagulation,  which  is  termed  that  of 
^Bdfttiiiisntion,  the  clot  appears  as  a  semi-solid  mass.  In  the 
^■^urse  of  some  time,  however,  it  divides  into  serum  and  clot 
B  (crassiimentuin)^  the  serum  being  pressed  out  by  the  fibrin. 
This  shows  tliat  the  fibrin  possesses  the  power  of  contraction ; 

I  and  to  the  presence  or  absence  of  this  power  the  fmther  changes 
in  the  clot  are  due.  The  clot  may  be  defective  in  solidity — 
gelatinous— or  it  may  present  an  excess  not  only  of  filjrin,  but 
of  contracting  properties,  The  shrunk,  contracted,  or  cupped 
appearance  of  the  clot  indicates  increased  contractility  and 
a  sthenic  state  of  the  system  generally  ;  whereas  the  gelatinous 
clot  is  indicative  of  an  aplastic  condition  of  the  blood  and  an 
,  asthenic  state  of  the  system. 


CHAPTER    IX 

TATnOLOGY—carUinued. 

CHANGES  IN  THE  BLOOB—continued. 

AX.raiIA,   HTPCEXIA,  OR  OUGJEMIX. 

These  terms  are  applied  to  that  condition  of  the  system  in 
which  there  is  a  deficiency  and  poverty  of  the  blood,  a  state 
brought  about  by  loss  of  blood  (haemorrhage),  profuse  dischaigei 
of  any  of  the  natural  fluids  of  the  body,  as  those  of  diarrhoea  (ff 
diabetes,  in  which  it  seems  as  if  the  blood  globules  were  melted 
down  to  supply  the  profuse  discharge;  insufficient  food,  de- 
privation of  fresh  air,  exhausting  diseases,  and  the  action  of  some 
deleterious  agents,  as  witnessed  in  horses  kept  in  ill-ventilated 
stables,  or  suffering  from  the  influence  of  the  glanders  poison. 

Tlie  s}Tnptoms  of  anaemia  are  paleness  of  the  visible  mucotia 
membranes,  with  often  an  unhealthy  or  slate-coloured  appearance 
of  that  of  the  nasal  cavity.  In  some  instances  a  coppery  appear- 
ance is  witnessed ;  this  is  undoubtedly  due  to  an  altered  con- 
dition of  the  globules,  and  a  disordered  state  of  the  powers  by 
which  they  are  formed ;  the  conjunctiva  is  pale,  tlie  mouth  cool, 
and  the  tongue  generally  unnaturally  soft  Young,  growing 
animals,  insufficiently  fed  and  improperly  cared  for,  exposed  to 
the  vicissitudes  of  the  weather  during  the  winter  months,  are 
reduced  to  an  anaemic  condition,  manifested  by  emaciation, 
debility,  and  often  a  depraved  appetite.  When  thus  reduced, 
great  care  is  to  be  taken  that  such  are  not  suddenly  turned 
into  rich  pastures,  for  it  seems  that  the  process  of  the  forma- 
tion and  elaboration  of  the  blood,  and  the  organs  concerned  in 
it,  are  in  such  a  state  of  disorder  from  long  disuse,  that  the 
alimentary  mattera  contained  in  luxuriant  grass  or  nourishing 
food  are  transformed  into  an  imperfect  blood-plasma, — that  is  to 


CHANGES  IN  THE  BLOOD, 


81 


ifiy,  into  blood  abundant  in  qimntity,  but  defective  in  quality, 

plasticity,  and  consistence,  inc.^pable  of  nourisliinn;  the  tissues,  and 

wliieli  ultimately  becomes  of  itself  diseased.     From  this  cause — 

fnamely,  the  unwise  and  indiscriminate  inetliod  in  which  young, 

rapidly  gr-owin^,  and  imperfectly  fed  c^iitle  are  turned  into  rich 

I  pastumj,^e  in  the  spring,  or  put  tipou  cake  in  the  winter — sucli 

I  blood  diseases  aa  quarter-ill  and  splenic  apoplexy  are  caused, 

and  the  life  of  valuable  stock  destroyed.     In  burses  I  have 

[repeatedly  witnessed  the  anaemic  condition  associated  with  such 

extreme  debility  of  the  muscular  system  as  to  simulate  spinal 

j)aralysi-s,  and  in  some  cases  paralysis,   from   the  pressure  uf 

'  fierous  Huid  on  the  spinal  cord,  has  been  actually  present ;  but 

in  the  horse,  as  in  horned  cattle,  active  signs  of  disease  are  not 

manifested  until  there  has  been  a  sudden  change  to  a  nourishiog 

I  diet.     Siieep  fed  on  fowi  containing  an  excess  of  moisture,  and 

t  during  long-continued  wet  weather,  become  an[^mic  and  dropsical 

llhiring  the  winter  of  1872-t3  this  condition  was  exceedingly  pre- 

I  valent  owing  to  the  inferiority  of  the  grasses,  the  moist  condition 

juf  the  turnips,  and  the  humidity  of  the  atmosphere ;  for  iu  many 

'instances  no  organic  disease  or  parasitic  invasion  were  present. 

I  The  anLCmic  condition  is  announced  by  abnormal  sounds  in 
various  parts  of  the  vascular  system,  Tliose  are  called  venous 
murmtirs,  and  are  ascribed  to  the  thin,  watery  blooil  running 
with  gi'eat  rapidity  in  the  ill -tilled  vessels,  and  are  heard  at  the 
breast,  at  the  ba^se  of  the  jagidars  more  particularly,  ami  aiv, 
according  to  Dr.  AVilliams,  of  the  nature  of  ripples,  *'  the  natural 
inequalities  of  the  surface  over  which  the  cun-ent  of  blood  passes 
being  sufficient  to  occasion,  in  its  dilute  and  diminihlied  condi- 
tion, vibrations  and  sonorous  gushes,  which  would  nut  occur  iu 
a  fluid  of  greater  density. 

The  nutrition  of  the  various  structures  of  the  Ixidy  being 

P  dependent  upon  a  healthy  condition  of  the  circulating  fluid,  it 
naturally  follows  that  wasting,  emaciation,  and  debility  are  the 
results  of  anieniia.  In  none  of  the  anaemic  states,  unless  it  be 
intensified  by  an  excessive  discharge,  as  in  diarrhoea,  h  rapid 
«auaciation  so  prominent  a  symptom  as  in  that  caused  by  the 
presence  of  the  glanders  poison. 

The  pidse  in  aniemia  is  feeble,  thready,  often  jerky  and 
in'egular,  and  any  sudden  excitement  produces  a  degree  of  pal- 

tof  the  heart,  leading  one  to  suppi:)8e  that  tlie  organ  is 
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liypertrophied,  so  loud,  sharp,  and  knocking  is  the  character  of 
its  contraction. 

Tlie  contractile  power  of  the  muscles  is  generally  much  im- 
paired, fatigue  being  soon  induced ;  the  bowels  are  often  con- 
stipated, the  constipation  being  due  to  a  want  of  tone  in  tk 
muscular  coat. 

Though  the  muscular  system  manifests  great  loss  of  power 
and  tone,  the  nervous  system  seems  to  be  exalted,  excitement 
being  induced  by  very  trivial  causes,  but  this  seeming  exaltatin 
is  in  reality  due  to  loss  of  strength  and  power.  **  The  nervous 
system  in  the  anaemic  condition  may  be  likened  to  a  spring 
wliich  originally  was  of  a  certain  strength,  requiring  a  certain 
impressing,  and  reacting  with  a  corresponding  force,  but  having 
become  much  weakened,  is  bent  by  much  less  force,  and  reacts 
also  with  much  less.  Mobility  and  debility  may  be  said  briefly 
to  be  the  chief  characteristics  of  the  nervous  actions  in  the 
ana^miated." — (Dr.  HANDnELD  Jones.) 

Tlie  digestive  powers  are  feeble  and  imperfect,  and  colicky 
pains  are  induced  by  trivial  causes ;  tympanitis  is  frequent,  and 
results  fi'om  the  defective  power  of  the  muscular  coat  of  the 
alimentary  canal.  The  secretion  of  the  gastric  juice  is  also 
impaired,  and  results  from  the  gastric  follicles  being  insufficiently 
.su])plied  with  nutritive  materials.  This  constitutes  a  further 
cause  for  tlie  continuance  and  aggravation  of  the  anaemic  condi- 
tion, and  acts  as  a  bar  to  healthy  digestion,  though  the  food 
supply  be  liberal  and  good,  for  healthy  chyle  cannot  be  formed 
to  renovate  the  blood  if  the  primary  digestion  be  impaired. 
Most  probably  the  accession  of  disease,  when  nutritious  food  is 
supplied  to  half-starved  animals,  is  due  more  particularly  to 
this  cause. 

Anasarcous  swellings  of  the  limbs  is  a  common  sjrmptom  of 
anaimia  in  the  horse,  but  is  rarely  witnessed  in  homed  cattle. 
In  sheep,  as  already  stated,  dropsy  of  the  cavities  is  frequently 
witnessed.  Under  the  term  "  spontaneous  anasarca,"  Mr.  Brown 
of  Melton-Mowbray  has  described  the  anaemic  condition,  with 
dropsy  of  the  cavities,  in  the  horse.  Mr.  Brown  says  the  disease 
attacks  one  and  two  year  old  colts,  grazing  during  the  winter 
season  in  wet,  poor  moorland,  and  is  very  prevalent  in  Lincoln- 
shire; the  disorder  being  manifested  by  swelling  of  the  legs, 
sheath,  belly,  and  lips,  and  finally  the  eyelids,  the  breath  and 
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xcretions  exhaliBg  a  peculiar  odour.  The  animal  turns  slug- 
gish and  depressed,  loathes  its  food,  and  seldom  lies  down;  the 
Tespiration  hecoming  accelerated  and  the  pulse  feeble.  Loss  of 
flesh,  prostration  of  strength,  short  and  difficult  respimtion, 
frequent  and  indistinct  pulse,  and  finally  diarrham,  which,  if 
once  established,  carries  off  the  animal  in  despite  of  all  remedies. 
Tlie  post  mortern,  examination  reveals  yellowness  and  flaccidity 
of  the  muscular  system,  effusion  into  the  areolar  tissue,  thicken- 
ing of  the  pericardium  and  pleura,  with  effusion  into  their 
cavities,  often  so  great  iis  almost  to  cause  collapse  of  the  lungs 
and  arrest  of  the  heart's  action;  effusion  into  the  omentum, 
mesentery,  and  peritoneunt — (See  I'tterinarian,  1832.) 

The  causes  of  aneemia  being  generally  apparent,  I  need  scarcely 
state  that  they  must  be  removed,  as  a  primary  step  in  its  successful 
treatment;  and  for  this  purpose,  it  was,  or  is,  the  custom  in 
Lincolnshire,  to  take  up  young  colts  for  the  month  of  August, 
and  feed  them  during  that  time  exclusively  on  dry  provender, 
"When  anaemia  is  due  to  the  operation  of  a  specific  virus,  as  that 
of  glanders,  or  when  at  any  time  its  cause  cannot  be  discovered, 
the  employment  of  any  mere  remedial  measures  is  of  very 
doubtful  utility.  Again,  the  amemic  conditioE,  which  can  be 
ascribed  to  well-known  and  preventible  causes,  may  have  existed 
80  long,  or  operated  so  strongly  on  a  constitution  perhaps  natu- 
rally weak,  as  to  act  as  a  determining  cause  of  some  cachectic 
Icondition  such  as  tuberculosis,  or  to  disease  of  the  osseous  system; 
or  may  have  so  impaired  the  action  of  the  heart — ^llie  fibres  of 
which  have  become  organically  altered,  degenerated— ^as  to  prove 

,tal^  notwithstanding  all  rational  treatment  The  treatment  cal- 
^culated  to  overcome  anremia  consists  in  allowing  nutritious  diet, 
carefully  selected,  and  of  easy  digestion :  for  horses — oats,  beans, 
crushed  linseed,  the  latter  in  small  quantities,  and  good  hay ;  for 
.e  and  sheep — an  allowance  of  oilcake  in  addition  to  their 
iinary  fodder,  which  sliould  lie  of  good  quality,  and  sufficient 
but  not  over-abundant  in  quantity ;  in  addition  to  which  the  salts 
of  iron  are  to  be  given  in  small  and  repeated  doses.  If  the 
digestion  be  weak  and  the  appetite  bad,  the  iron  is  to  be  withheld, 
!the  vegetable  tonics  and  tlie  minend  acids  given.  Should  the 
appetite  be  depraved,  or  if  there  be  an  unnaturally  acid  condition 
of  the  juices  of  the  stomach,  manifested  by  a  tendency  on  the  part 
of  the  animal  to  lick  the  walls  and  grind  its  teeth,  with  sourness 
of  the  mouth  and  foetor  of  the  fseces,  the  alkalies  are  to  be  com- 
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bined  with  the  vegetable  bitters.    For  the  constipation,  vhkh 
is  due  to  debility  of  the  muscular  walls,  nux  vomica  ia  viiif 
useful,  niaslies  being  now  and  then  allowetL     To  the  food  n^  ^- 
prescribeii  it  may  be  necessary  in  aggiuvated  cosca  to  allov.  1/ 
animal  to  have  a  quantity  of  milk  twice  a  day^ — say  one  g&UoD 
of  skimmed  milk  nijL;ht  and  morning,  mixed  with  oatmeal  or 
porridge ;  this  it  will  usually  become  very  fond  of  in  a  day  (ft 
twa    The  system  of  forcing  food,  by  horning  it^  upon  animals 
IB  not  to  be  recommended ;  for  what  an  animal  does  not  <  -t 
spontaneously  is  not  digested,  but  disorders  the  digestive  sv^lmi. 
and  destroys  auy  little  appetite  tliat  may  possibly  remain. 

Horses,  during  the  spring  and  autumn,  when  casting  their  coats, 
suflbr  more  or  less  from  an£emia  and  debility,  and  are  incaf»able 
of  performing  the  same  amount  of  work  as  at  other  seasons  of 
the  year.  A  little  rest  and  gentle  treatment  at  Uiis  period  oftea 
prevent  the  accession  of  disease.  Again,  hoi-ses  whose  cmU 
are  very  long»  if  kept  in  stahlea  of  even  ordinary  wanntli,  suffer 
from  ana?mia,  with  anasarca,  and  even  dropsy  of  the  serous  cavities, 
whieli  will  increase  notwitlistandiDg  the  most  powerful  tonics 
and  the  most  nutritious  food,  until  their  hea\'y  coats  are  removed 
by  clipping.  I  have  seen  the  lives  of  many  valuable  horses 
saved  by  timely  clipping. 

In  all  anaemic  cases  the  secretory  organs — the  kidneys,  skiu. 
&c. — are  very  apt  to  become  torpid ;  tlie  urine  is  scantily  aecrettd, 
the  skin  dry  and  harsli,  the  animal  hide*buuud,  as  it  is  termed. 
These  confplications  must  not  be  overlooked,  or  the  blood  will 
become  loaded  with  efiete  materials.  To  stimulat-e  the  kidneys 
Uie  spirits  of  nitrous  ether  may  be  given  occasionally,  and  lo 
excite  the  skin  nothing  is  to  be  compared  to  goud  grtjom- 
ing,  particularly  damp  wispiug  the  whole  surface  of  the  body. 
Warmth,  comfort,  gentle  exercise,  and  pure  air  all  play  an 
important  part  in  the  ti'eatment^  and  should  by  no  means  he 
neglected. 

The  changes  and  alterations  in  the  several  c-onstituents  of  the 
anjemic  blood  are  briefly  as  follows: — (L)  The  red  cori>uscles 
are  remarkably  diminished;  they  have  been  known  in  the  human 
being  to  sink  as  low  as  27;  they  also  appear  to  contain  lem 
hcematin,  and  are  somewiiat  paler  tiian  those  of  healthy  blood. 
(2.)  T!ie  amount  of  white  corpuscles  does  not  appear  to  be  altered. 
(3.)  The  fibrin,  or  the  constituents  by  the  interaction  of  whioli 
the  fibrin  b  formed,  is  never  found  below  the  normal  standard, 
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k  some  cases  its  quantity  is  notably  increased,  particularly  if 
ttmation  of  any  organ  is  present.  (4,)  The  solids  of  the  seium 
>  not  found  much  altered.  (B.)  The  quantity  of  water  is  more 
or  less  inci-^ased  in  proportion  to  the  diminution  of  the  globulea* 


LEUKEMIA  OR  LEUCOCYTHEMA 

Is  a  condition  of  tlie  blood  characterised  by  a  large  increase  in 
tbe  number  of  the  white  corpuscles,  associated  with  a  new 
formation  of  lymphatic  tissue  (lymphadenoma)  in  the  lymphatic 
gknds,  spleen,  and  other  organs;  but  the  association  of  luiikiemia 
with  lymphadenoma  is  not  constant, 

^An  increase  of  white  corpuscles  is  also  witnessed  in  some 

of  farcy  and  glanders ;  but  tlie  true  nature  of  leukaemia 

i^eems  to  depend  more  upon  an  inability  in  the  white  and  lymph 

.  corpuscles  to  form  red  blood  globules,  than  upon  any  actual 

j  growth  of  lymphatic  tissue.    Chylous  Blood — Lu^^emlv. — S*r 

[Supplement. 

PLETUORA, 

The   possila'lity  of   there   being  at   any   time  an  increased 

^quantity  of  blood  in  the  animal  body — plethom — is  denied  by 

ae   observers.      The  condition,  however,  is  recognised    by 

I  veterinarians  as  one  of  not  infrequent  occurrence,  more  especially 

[in  young  fast- thriving   animals,   when   fed  upon  very  liighly 

nutritious  food.     The  occun-ence  of  a  general  plethoric  con- 

[clition  is  also  recognised  by  Sir  Thomas  Watson, ,  who  says — 

J"  Perhaps  it  may  not  l>e  so  obvious  that  the  whole  quantity  of 

ll>hxid  tliroughout  the  body  is  sometimes  in  excess,     ,      .      ,      . 

[pull  living  and  a  sedentary  life  are  caiLSCs  likely  to  occasion 

general  plethora,  and  they  ilo  occasion  it,     The  lull  diet,  so  long 

lis  the  digestive  powers  are  perfect,  provider  more  chyle,  con- 

I ducts  into  the  blood  a  lan^'er  quantity  of  its  proper  pabulum. 
,  ,  .  .  Their  entire  vascular  system  is  protermitu rally  dis- 
tended. If  you  open  a  vein  you  find  that  they  [persons  in  a 
pletlioiic  c43ndition]  bear  a  copious  abstraction  of  blood  without 
Ikinting,  and  are  even  refreshed  by  it;  and  the  blood  drawn 
Bepiuntes  into  a  large  and  hnn  mass  of  coagulum,  with  but  little 
6«ntnL  Keeping  to  tlie  nomenclature  w^e  have  already  employed, 
we  might  say  that  there  is  here  hyptrti-ophij  of  the  blood." 

The  treatment  of  these  cases  is  sutliciently  obvious — abstmc- 
ion  of  blood,  purgatives,  a  restricted  diet,  and  increased  exercise* 


CHAPTER  X. 

TATROLOGY— (continued). 
CHANGES  IN  THE  BLOOD— {eoniinuecl). 

DEFECTIVE  EXCRETION. 

Sib  Thomas  Watson,  in  his  graphic  language,  says  that  "the 
animal  fluids  are — the  blood,  the  fluids  that  enter  the  blood, 
and  the  fluids  that  proceed  from  the  blood. 

**  The  fluids  that  enter  the  blood  are  of  two  kinds — 

"  1.  Those  by  which  it  is  renewed  and  enriched. 
"  2.  Those  which  enter  it  in  order  that  they  may  be  con- 
veyed out  of  the  body." 

A  defective  condition  of  the  fluids  which  enter  the  blood  to 
renew  and  enrich  it— namely,  the  chyle — ^produces  the  condition 
already  described — anaemia.  A  modified  or  altered  condition  of 
the  chyle — that  is  to  say,  chyle  imperfectly  developed,  contain- 
ing abnormal  constituents,  products  of  imperfect  digestion  or 
elaboration,  or  directly  derived  from  the  ingesta — ^is  a  frequent 
source  of  alteration  in  the  blood  and  of  disease. 

The  fluids  which  enter  the  blood  for  the  purpose  of  being 
conveyed  out  of  it  are  the  products  of  the  metamorphosis  of  the 
chyle  and  tissne,  accidental  materials  contained  in  the  food, 
products  of  imperfect  digestion,  superabundant  nutritive  ele- 
ments unappropriated  by  the  tissue  cells,  and  undergoing 
degradation  within  the  blood-vessels,  or  in  organs  such  as  the 
liver.  For  the  removal  of  these  effete  materials  the  organs  of 
excretion  are  provided.  When  the  organs  of  excretion  are  dis- 
ordered or  diseased,  it  follows  that  such  products  accumulate  in 
the  blood,  contaminate  and  render  it  unfit  for  the  proper  nourish* 
ment  of  th«  body. 
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The  most  remarkable  and  perhaps  the  most  important  change 
in  Uie  blood  from  defective  exci*etion  is  that  produced  by 
arrested  or  deficient  secretion  of  urine*  In  some  experiments 
performed  by  MiL  Prevost  and  Dumas,  wlio  removed  the  kidneys 
of  dogs  and  cats,  on  the  third  day  after  the  operation  vomitinj^ 
C4[ime  on,  with  diarrhcea  of  a  copious  brown  lii[uid  containing 
ammonia^  from  transformation  of  the  urea,  eliminatal  from  the 
intestinid  mncoua  membmne;  fever,  with  heat  sometimes  as 
liigh  as  llU",  sometimes  as  low  as  92®;  small  and  very  frequent 
pulse,  laboured  breathing,  and  death,  from  the  fifth  to  the  ninth 
day. 

The  past  mortem  appearances  were,  effiisiou  of  serum  in  Uie 
brain,  much  mucus  in  the  bronchial  tubes,  bihons  fluid  and 
ftuccs  in  the  intestines,  an  appearance  of  inflammation  of  the 
liver,  great  contraction  of  the  urinary  bladder,  tlie  bloofl  more 
watery  than  usual,  and  containing  urea ;  five  ounces  of  blood  of 
a  dog  yielding  twenty  grains  of  urea,  and  two  ounces  of  cat's 
blood  ten  grains. 

Defective  secretion  of  urine,  resulting  from  disease  of  the 
kidneys,  induces  symptoms  \  cry  similar  to  tlie  above,  diflering 
in  degree  and  intensity  acconiing  to  the  extent  of  the  kithiey 
disease.  Thus,  in  acute  nephritis,  or  in  rapid  degeneration  of 
the  kidneys,  such  an  amount  of  urea  and  other  etfete  urinary 
matters  may  collect  in  the  blood  as  to  cause  convulsions, 
delii'iura,  sutlbcative  discharge  of  mucus  from  the  bronchi, 
diarrhcea,  and  serous  effusion  into  the  cavities  and  art!olar  tissue. 
In  subacute  cases  dropsy  gradually  ensues,  the  animal  finally 
l^ecoming  cachectic.  All  these  eflects  may  be  traced  to  excre- 
mentitious  materials  i^etained  in  the  blood,  especiaUy  urea,  which 
if  Id  great  amount  acta  as  a  narcotic  poison,  in  smaller,  as  an 
irritant,  inducing  inflammations  in  various  membranes ;  in  the 
horse,  more  especially  in  the  membranes  of  tlie  spinal  cord,  and 
the  neurilemma  of  the  great  nerves  given  off  fi^om  the  lumbo- 
eacral  plexus* 


TRANSFORMATION   OF  CHTI.E  AND  OP  THE  TISSUES. 

The  blood  is  kept  in  its  normal  or  healthy  condition  by  being 
supplied  with  new  elements  derivable  from  tlie  chyle,  and  by 
having  the  products  of  the  metamorphosis  of  the  tissue  and  all 
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its  effete  constituents  removed  by  the  various  secretory  oigaiLJSL 
When  any  of  these  conditions  are  absent,  or  when,  as  sometims!^ 
liappens,  the  waste  of  tissue  is  so  rapid  as  to  preclude  the  dimi— 
nation  of  all  its  products,  a  mal-condition  of  the  blood-mass  £9 
induced,  which  may  lead  to  grave  local  complications  and 
diseases  of  important  organs. 

Some  chemists  hold  the  opinion  that  urea  more  espedaHy  is 
derivable  from  waste  of  tissue  only,  and  not  from  any  change  or 
metamorphosis  in  the  chyle  or  blood.  I  shall,  however,  endea- 
vour to  prove  that  an  unemic  condition  of  the  blood  may  be 
caused  by  chyle  imperfect  in  quality  or  excessive  in  quantity ; 
the  imperfection  of  the  quality  being  the  result  of  disordered 
digestion,  or  of  the  ingestion  of  food  unfitted  for  healthy  chyM- 
cation ;  and  excessive  in  quantity  from  the  animal  being  fed 
upon  aliment  too  rich  for  its  requirements.  In  order  to  under- 
stand this,  however,  the  student  must  be  made  still  further 
acquainted  with  the  process  of  nutrition,  and  this  may  be 
divided  into — (1.)  The  introduction  into  the  stomach  and  ali- 
mentary canal  of  the  food  to  be  digested :  (2.)  The  formation  of 
the  chyle  and  blood,  and  the  changes  which  the  latter  undergoes 
in  the  lungs:  (3.)  The  passage  of  nutritive  plasma  from  the 
blood  to  be  transformed  into  tissues :  (4.)  The  metamorphosiB 
and  re-absorption  of  the  tissues:  (5.)  The  excretion  of  these 
effete  materials  from  the  body  by  the  various  excretory  organs. 

I  shall,  however,  confine  myself,  very  briefly,  first,  to  the 
digestion  of  the  food,  and  the  formation  of  the  chyle ;  and  second, 
to  the  changes  and  transformation  of  the  chyle  and  blood  in  the 
vessels. 

All  kinds  of  food  are  resolvable  into  carbon,  hydrogen,  oxygen, 
nitrogen,  and  mineral  constituents;  and  food  to  maintain  the 
animal  body  in  a  state  of  health  must  contain  all  these  various 
substances  in  due  and  proper  proportions,  and  in  quantities 
depending  upon  its  necessities  and  wants  under  the  circum- 
stances in  wliicli  it  is  placed,  the  amount  of  work  it  is  compelled 
to  perform,  the  amount  of  air  it  breathes,  and  upon  various 
peculiarities  affecting  its  powers  of  digestion,  whether  the  animal 
be  carnivorous,  omnivorous,  or  herbivorous. 

It  is  immaterial  to  what  natural  order  the  animal  may  belong, 
the  proximate  chemical  principles  required  for  its  nourishment 
are  the  nitrogenous — albuminous,  non-nitrogenous — starch,  gum, 
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sngar,  oil,  and  tlie  niineral  salts,  more  particularly  the  phosphate 
uf  lime  and  the  chloride  of  sodium*  with  iron,  potush,  &c. ;  and 
it  has  been  proved  that  all  BiUritive  food  must  contain  tlie 
three  principles,  and  that  the  absence  of  any  one  of  theni  induces 
starvation  and  death.  It  is  also  proved  that  the  chemical  con- 
stitution of  plants  and  animals  is  nearly  identical,  and  hence 
food  derived  from  plants  contains  the  substances  of  wliich  the 
animal  body  is  made,  and  by  wliich  it  is  nourished.  Some 
animals  are  caniivorous,  and  must  be  maintained  on  flesh.  In 
others  life  is  supported  by  plants  and  grain.  The  di;i;estive 
organs  difler  somewhat  in  these;  but  the  digestion — that  is 
to  say,  the  ultimate  end  of  the  digestive  process— is  the  same  in 
all,  namely,  the  formation  of  a  whitisli  emulsion,  the  chyle, 
which  is  absorbed  from  the  intestinal  c^inal,  and  conveyed  into 
the  general  circulation,  there  to  be  transmitted  to  all  parts  of 
the  body,  givinf^  to  each  materials  which  it  may  at  the  time 
stand  in  need  of  for  its  development,  growth,  and  vit^xlity.  In 
all  animals  water  is  also  necessary,  not  only  as  a  diluent,  but  as 
forming  a  component  part  of  the  blood  and  tissues. 

It  must  be  understood  that  mere  nitrogenous,  non-nitrogenous, 
and  saline  materials  of  food  will  not  serve  the  purposes  of 
healthy  nutrition;  they  must  be  blended  and  united  to  form 
the  kind  of  food  natural  to  each  class  of  animal,  and  caxjable 
of  being  finally  converted  into  albumen,  fat,  and  salts,  as  all 
these  exist  in  every  tissue  ;  the  fibrous  and  muscular  or^^ans 
containing  much  albumen,  the  glands  and  areolar  tissue  fat, 
and  the  bones  mineral  matters. 

The  quantity  of  food  required  is  greatly  influenced  by  the 
weather.  If  cold  and  condensed,  the  air  contains  more  oxy- 
gen, which,  rapidly  meeting  with  the  tissues  for  the  purpose 
of  maintaining  the  normal  standard  I  of  animal  heat,  the  body 
demands  more  nourishment  to  prevent  emaciation.  Again ^  work 
or  severe  bodily  exercise  causes  waste  of  tissue,  and  at  the  same 
time,  if  not  too  severe,  stimulates  the  appetite,  and  onproves  the 
powers  of  digestion.  Tbe  demand  for  more  food,  the  increased 
appetite,  and  the  exalted  digestive  powers  being  necessary  to  the 
weUbeing  of  the  animal,  as  conj}>ensating  agents,  by  which 
more  food  is  pai-taken  of  and  digested,  in  oixler  to  make  up  the 
waste  of  tissue  induced  by  the  bodily  exercise,  a  more  or  lesti 
even  balance  is  thus  kept  up  between  the  secondaiy  digestion, 
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or  desti-uctive  process,  and  the  primary  digestion,  or  compensating 
process. 

It  is  very  tme  that  a  healthy  animal  will  retain  its  appetite 
and  be  capable  of  partaking  of  food  and  digesting  it  for  a  cx)n- 
sidemble  time  without  exercise,  and,  under  certain  circumstances, 
which  sometimes  seem  inexplicable,  i*emain  in  health.  Gene- 
rally, however,  the  excessive  amount  of  nutriment  is  stored  up 
amoiig.st  the  fatty  tissues  in  various  organs ;  and  the  storage  of 
fat  may  so  Hxr  be  looked  upon  as  an  act  of  excretion,  be^iring  out 
the  proposition  of  Trevimuus,  that "  each  single  part  of  the  body, 
in  respect  to  it^  nutrition,  stands  to  the  whole  liody  in  thi 
relation  of  an  excreted  substance ;"  or,  in  other  word 9 »  every  part 
and  tissue  of  tlie  body,  by  taking  from  the  blood  the  peculiar 
substance  of  which  it  is  made,  or  which  it  can  accommodate  and 
store  for  future  use,  acts  as  an  excretory  organ,  inasmuch  as  it 
removes  from  the  blood  tliat  which,  if  retained,  would  be  in- 
jurious to  the  rest  of  the  body. 

In  many  case^,  however,  this  act  of  accommodation,  as  it  may 
be  termed,  is  insnfficient ;  and  in  animals  fed  upon  rich  food,  par- 
ticularly nitrogenous  food,  the  blood-mass  becomes  so  impure, 
from  the  presence  of  eflete  materials,  that  the  wliolo  body  is: 
poisoned.  For  example — and  this  not  at  all  uncommon- 
hurse  is  kept  in  the  stable  for  some  days,  perhaps  three  or  four 
days,  and  fed  upon  its  usual  liberal  allowance  of  food,  con- 
sisting of  hay,  corn,  and  w^ater.  When  put  to  its  work  it 
usually  commences  its  labour  with  the  greatest  spirit  and  ani- 
mation, every  nerve  and  muscle  being,  as  it  were,  in  the  highest 
state  oi' functional  perfection  ;  but  before  it  has  proceeiled  more 
than  a  few  miles  on  the  journey,  very  often  before  it  has  gone  a 
mile,  it  suddenly  staggers  and  falls  paralysed,  *Sonietime^s  it 
may  be  able  to  rise  and  walk  slowly  to  its  stable ;  sometimes  it 
never  rises  again.  Shortly  after  the  attack  it  ia  observed  to 
pass  large  quantities  of  a  dark  coffee-coloured  urine,  so  dark, 
indeed,  as  to  lead  many  observers  to  suppose  that  it  is  blood* 
Cai*eful  observations  have,  however,  enabled  me  to  determine 
tliat  such  urine  contains  no  blood,  and  little  or  no  albumen,  but 
that  the  darkness  of  its  colour  depends  upon  an  excessive 
qnantity  of  urea,  and  probably  creatine  and  creatinine,  products 
of  the  degradation  of  the  nutrient  matcritds  which  had  accumu- 
lated in  the  blood-mass  during  the  period  the  animal  was  at  rest 
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It  has  been  maintained  by  some  writers  that  urea  is  a  product 
fomied  in  the  kidneys,  and  by  others  that  it  is  an  oxidized 
albominous  material,  due  to  the  degradation  of  muscular  tissue, 
brought  about  by  muscular  exertion  only,  and  merely  excreted 
hj  the  kidneys. 

Without  a  doubt  urea  is  an  oxidized  or  degenerated  condition 
of  albumen,  but  the  occurrence  of  the  immense  quantity  of  it  in 
conditions  of  the  animal  body  opposed  to  that  of  tissue  change, 
I  think,  disposes  of  the  idea  that  urea  is  due  only  to  metamor- 
phosis of  tissue,  and  supports  the  theory  that  it  is  formed  in  the 
Uood  itself,  or  in  the  liver,  as  advocated  by  Meissner. 

The  roles  for  the  proper  treatment  of  disease  depending  on 
blood  loaded  with  effete  materials  are — 1st.  To  clear  the  intestinal 
canal  of  the  materials  with  which  it  may  be  loaded,  and  from 
vhich  additional  matter  may  be  absorbed  and  conveyed  to  the 
blood:  2d,  To  stimulate  the  powers  of  the  excretory  organs, 
kidneys,  and  skin:  and  Sd.  To  attend  to  the  comfort  of  the 
patient,  and  particularly  to  supply  it  with  abundance  of  water, 
which  not  only  allays  the  thirst,  but  dilutes  the  blood  and 
stimiilates  excretion. 


CHAPTER    XL 

F  ATH  0  LO  G  Y— con^tnwerf. 

CHANGES  IN  THE  BLOOD— continued. 

HYPER.EMIA  OR  CONGESTION. 

The  liability  of  the  blood  to  be  variously  altered  and  taiodified 
having  been  described  in  the  preceding  chapter,  it  now  becomes 
necessary  to  enter  into  a  consideration  of  certain  changes  which 
may  occur  in  its  circulation,  arising  from  an  alteration  in  the 
condition  and  properties  of  the  blood-vessels,  and  causing  ati  in- 
terference with  its  natural  flow. 

By  hypersemia  is  meant  an  excess  of  blood  in  the  vesseU  of 
a  part.  It  is  of  two  kinds,  namely,  active  or  arterial,  and 
mechanical  or  venous. 

Active  hypenemia  is  an  excess  of  blood  in  the  arteries,  with, 
most  commonly,  an  increased  rapidity  of  the  flow,  and  arises 
from  increased  blood  pressure  and  from  diminished  arterial 
resistance. 

Hypersemia  from  increased  blood  pressure  occurs  from  inter- 
ruption of  the  main  current  of  blood  in  any  particular  part, 
owing  to  which  increased  pressure  is  thrown  upon  the  collateral 
vessels,  which  thus  become  dilated,  the  amount  of  blood  in 
them  being  increased,  and  its  flow  accelerated.  This  kind  of 
congestion  is  seen  after  the  main  current  of  a  part  has  been 
obstructed  from  any  cause,  and  is  known  as  collateral  hyperasmia. 

Congestion  of  the  vessels  of  one  part  from  an  obstruction  to 
the  flow  of  blood  in  another,  is  also  well  exemplified  in  con- 
gestion of  the  internal  organs  from  contraction  of  the  superficial 
capillaries,  so  often  produced  by  exposure  to  cold. 

In  some  instances,  the  intropulsive  operation  of  cold  is  so  great 
that  the  internal  capillaries  become  loaded  with  blood  to  such 
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,  that  their  walls  give  way,  and  the  blood  is  extravasated 
surrounding  tissue.  In  this  manner  apoplexy  of  tlie 
I'^s  is  brought  about,  and  so  great  is  the  extravasation  in  some 
te  instances,  that  the  blood  lias  found  its  way  into  the  bronchi 
^d  trachea,  and  has  been  finally  expelled  througii  the  iio^trils. 
lie  local  constringing  efilect  of  cold  is  best  witnessed  upon  the 
tmm  body,  more  especially  in  persons  of  weak  circulation,  in 
rtwm^very  often  after  washing  or  batbing  in  cold  water,  the 
are  quite  bloodless,  pale,  and  numb.  If  we  reason  upon 
Uiia  circumstance,  and  bring  such  reasoning  to  bear  upon  our 
own  subject,  can  we  wonder  that  exposure  to  external  cold  is 
followed  by  internal  congestions. 

In  many  cases,  however,  nature  provides  a  guard  to  the  influ- 
eoceofcokl  upon  the  skin,  by  furnishing  animals  with  coats  of 
hftif  orwoul  suitjible  fur  their  several  necessities,  ami  it  is  only 
in  uniinals  which  are  cdstmlly  exposed  to  such  cold  that  we 
witness  its  effect  in  causing  internal  congestions. 

Congestion  fn>ni  diminished  resist^mce  arises  from  atony  of  the 
^11  of  the  vessels.  This  atony,  loss  of  power^  or  relaxation  of 
Ihevegscls,  is  generally  due  to  paralysis  of  their  muscular  walls, 
ttnd  most  commonly  occurs  in  vessels  least  }>rDvided  with  mus- 
cular fibnis,  that  is,  in  the  capillaries  and  veins  of  organs  easily 
^Iteded,  and  which  are  composed  of  much  areolar  tissue.  This 
PPiysis  of  the  muscular  walls  may  be  due  to  an  influence  opera- 
ting upon  the  vaso-motor  nerves,  or  to  irritation  of  a  sensory  nerve. 
h«««ure  upon  the  great  sympathetic  nerve  in  the  neck  causes 
«<itive  congestion  of  the  head  and  neck,  and  most  probably  the 
Oflfigeation  of  the  brain,  redness  of  the  conjunct] va\  suflusion  of 
^,and  other  signs  of  fulness  of  the  vessels  of  the  facio-cranial 
'^on,  with  the  coma  and  delirium  which  are  sometimes  asao- 
^ij^  with  gastric  or  intestinal  disease,  are  due  to  pressure  upon 
*i«  cardiac  branches  of  the  great  sympathetic  or  ganglionic  nerve. 
1*  **  very  true  that  some  emotions  are  attended  with  liyperspmia ; 
*^  it  may  be  said  that  the  meningeal  or  cerebral  congestion 
*^  parturient  apoplexy  is  due  to  some  sympathetic  intluence 
^h  the  stomach  has  upon  the  brain.  Tiie  question  need 
*'  be  discussed  here,  as  it  will  again  come  under  considera- 
*"* ;  and  let  it  suttice  us  for  the  present  to  know  that  dis- 
^f  of  the  stomach  b  capable  of  producing  congestion  of  the 
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In  heiniplegia,  a  disease  rarely  witnessed  in  the  horse,  but  to] 
which  horned  cattle  are  liable,  congestion  of  the  vessels  of  tkj 
paralysed  side  is  a  prominent  synoptoni. 

Atony  of  the  arterial  walla  may  be  due  to  degeneration  of  1 
their  muscular  and  internal  coats.  It  is  most  conxmonljr  tte  j 
cause  of  the  various  congestions  seen  in  old  animals. 

Mechanical  congestion  occurs  chiefly  in  the  veins,  and  is  pro- 
duced by  anything  which  interferes  with  the  flow  of  the  blood 
tlirougli  them,  such  as  obstruction  of  the  vein  leading  from  i 
part»  arising  from  pressure  upon  its  walls,  or  the  pressure  of  •  | 
thrombus  or  clot  within  its  canal     Thus  congestion  may  be  iu- 
diiced  by  the  pressure  of  a  tight  bandage ;  and  again,  congestina 
of  the  portal  vein  is  caused  by  cirrhosis  or  other  disease  of  the 
liver,  wliich  causes  pressure  upon  its  venous  branches.    Disease 
of  the  valves  of  the  heart  prmluces  fulness  of  both  the  pulmonaiy  j 
and  systemic   veins.      When  the  incompetency  is  limited  to] 
the  miti'al  valve,  the  congestion  is  mostly  limited  t<i  the  lung^i 
while  insufficiency  of  the  tricuspid  causes  congestion  of  th«| 
systemic  veins.     The  character  of  congestion  beginning  in  the| 
veins  is  that  the  veins  as  well  as  the  capillaries  are  distend 
giving  the  part  an  arborescent  appearance,  which  has  a  mu 
more  permanent  character   than   congestion   beginning  at  tb 
arteries.     Arterial  congestion,  especially  that  of  an  active  ty 
very  often  disappears  shortly  after  death  by  the  pod  mor 
contraction  of  the  vessels. 

In  addition  to  mechanical  obstruction  to  the  flow  of  blood, 
there  are  various  and  important  causes  of  venous  congestions^ 
such  as  diminished  cardiac  power,  gravitation,  an  altered  con- 
dition of  the  blood,  and  defective  secretions. 

1.  Diminislud  cardiac  power. — The  contractile  power  of  the 
heart  becomes  diminished  in  many  diseases,  and  death  may 
result,  not  so  much  from  the  original  dise^ase  from  which  the 
animal  has  been  suffering,  as  from  congestion  of  some  vital 
organ,  more  especially  the  lungs  or  the  binin,  arising  from  the 
inability  of  the  heart  to  propel  the  blood  through  the  vessels  of 
such  organ.  The  example  most  familiar  to  the  veterinarian  of 
this  form  of  congestion  is  acute  congestion  of  the  lungs  caused  by 
over-exertion.  Many  instances  of  this  occur  in  the  hunting-field 
during  severe  runs ;  horses  out  of  coudition,  and  unfit  for  vei 
prolonged  and  severe  galloping,  falling  down  and  rapidly  si 
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\  from  tliis  cause.     This  fonn  of  congestion  becomes  Qf^gravateJ  by 
tti«  blood  remairiijig  unchanged,  for  it  is  found  that  when  tlie 
U«)od  is  not  properly  changed  in  the  lun^s,  its  passage  through 
tfem  is  partially  impeded,  that  it  accumulates  in  them,  in  the 
_  light  side  of  the  heart,  and  in  the  veins  generally, 
,2.  Gravitation, — The  reins  of  the  extremities  and  other  de- 
ling  jmrts  of  the  body  are  congested  from  this  cause.     It 
dicatcs  an  atonic  condition  of  the   system  generally,   with 
cartliac  force ;  and  is  commonly  associated  with  all 
ting  diseases  of  the  horse,   more   especially  if  the 
is  not  exercised.     Congestion  from  gravitation  is  also 
I  in  many  healthy  horses  by  want  of  exercise.     Indeed,  a 
J  amount  of  exercise,  when  in  a  condition  to  take  it,  seems  to 
^  of  greater  importance  to  the  horse  than  to  horned  cattle. 
The  cow  or  ox  will  remain  in  the  stall   for   weeks,  or  even 
nimitlis,  tied  in  one  position  and  receiving  no  exercise,  but  the 
limbs  never  swell,  and  there  are  seldom  any  signs  of  venous  con- 
gestions ;  not  so  with  the  great  majority  of  hoi'ses.     Now  and 
then,  however,  a  horse  is  met  with  whose  limbs  never  swell  from 
want  of  exercise,  but  as  a  rule  hoi'ses  when  not  exercised  sufler 
I  from  swellings  of  those  depending  parts  of  the  body  farthest 
removed   from   the   centre   of  the   eii'culation.      Other   horses 
(habituaUy  suffer  from  swelled  legs,  no  matter  how  carefully  and 
properly  they  are  fed  and  worked.     The  debility  produced  by 

ItJie  process  of  "  casting  the  coat "  causes  congestion  of  the  vessels 
i>f  the  depending  paits. 
A  very  remarkable  example  of  the  effects  of  gravitation  in 
prtHlttcing  congestion  used  to  be  frequently  witnessed  in  the 
days  when  bleeding  was  so  commonly  performed,  and    when 
inflammation  of  the  jugular  vein  was  more  frequently  met  with 
ithan  now. 
The  loss  of  a  jugular  from  the  formation  of  a  thrombus  witliin 
|t,  and  consequent  obliteration  of  its  canal,  did  not  seem  to 
interfere  with  the  cervical   circulation  until  the   animal   was 
lunied  out  to  grass  ;  but  immediatel}"  this  was  done,  the  animal's 
Iiead  would   commence  to   swell   to  a  most  alarming  extent, 
proving  that,  although  the  collateral  circulation  was  sufficient, 
90  long  as  the  horse  was  fed  from  the  rack  or  manger,  it  was 
^quiic  insuflicient  when  the  head  was  depressed  whilst  griizing. 
I^l    3.  Altered  mnditiam  of  itu  blood, — Many  congestive  diseases. 
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more  especially  those  of  homed  cattle  and  sheep,  are  caused  bjr 
an  altered  condition  of  the  blood.  How  tliis  determines  a  con- 
gestion of  an  organ  or  a  system  of  organs  it  is  difficult  to  undw- 
stand ;  but  such  diseases  as  apoplexy  of  the  spleen,  quarter-ill 
and  other  anthracoid  diseases  manifested  by  extensive  congestions 
and  extravasations,  are  all  due  primarily  to  blood  alteration?, 
the  lesions  of  organs  being  secondary  to  and  depending  upon 
the  blood  disease.  A  thin  watery  state  of  the  blood,  as  wellu 
the  presence  of  some  specific  blood  poisons,  and  the  operation 
of  malarious  influences,  have  also  in  many  cases  a  tendencjto 
cause  congestions  of  organs. 

4.  Defective  se4;retion,  either  from  an  organ  or  a  secretory  sur- 
face, is  a  cause  of  congestion  of  such  an  organ  or  surface ;  and  it 
is  found  that  the  means  which  increase  the  secretion  will  often 
remove  the  congestion.  It  must,  however,  be  borne  in  mind 
tliat  diminished  secretion  is  usually  the  result  of  the  congestion, 
and  that  the  means  which  have  the  power  of  exciting  the  secre- 
tion of  such  a  part  very  often,  in  virtue  of  their  irritating  effects 
upon  it,  increase  the  congestion,  or,  what  is  perhaps  of  greater 
moment,  tmnsform  a  mere  congested  condition  into  that  of  in- 
flammation. 

ilaiiy  writers  seem  to  confound  congestion  with  inflammation, 

and  we  continually  see  slight  inflammations  described  as  con- 

I  gcstions.     It  appears  to  me  that  a  distinction  should  be  made 

between  the  two  conditions,  and  that  a  congestion  should  be 

defined  to  be  a  fulness  of  the  vessels  of  a  part  or  parts  arising  from 

various  causes,  without  the  occurrence  of  any  primary  important 

perversion  of  the  nutrition  of  that  part ;  and  that  inflammation 

I  is  a  perverted   condition  of  the  nutritive  function  of  a  part, 

■  accompanied  in  the  majority  of  cases  by  a  congested  condition 

of  its  vessels ;  such  congestion,  however,  not  being  necessary  t<] 

the  inflammatory  process,  for  it  is  found   that  inflammatior 

involves  the  non-vascular  as  well  as  the  vascidar  structures  ol 

the  animal  body. 

The  results  of  mechanical  congestion  are.  transudation  ol 
serum,  hiemorrhage,  thrombosis,  and  gangrene;  and  of  active 
hyperaniia,  increased  redness,  elevation  of  temperature,  and  i 
sense  of  throbbing,  succeeded,  if  the  congestion  continues,  b} 
enlargement  of  the  small  arteries  and  thickening  of  their  walls 
function  being  in  some  cases  exalted,  more  especially  if  th< 


I 


CHANGES  m  THK  BLOOD. 


97 


I 


congestion  te  in  a  nervous  ceutre,  wtjilst  in  other  instances 
function  becomes  diminialied*  Thus  a  long-continued  congestion 
of  a  secretory  organ  aiTests,  or  very  considerably  diminishes,  the 
function  of  that  organ. 

The  congestion  or  fulness  of  the  vessels  is  somewhat  relieved 
l»y  transudation  of  serum  into  the  tissues*  or  into  cavities,  con- 
atitutiug  opdema,  anasarca,  and  dropsical  effusion.  For  tliia 
reason  the  limbs  swell  when  their  vessels  are  congested  Irom 
debility  or  want  of  exercise ;  and  the  peritoneal  cavity  becomes 
filled  with  fluid,  constituting  ascites,  when  the  portal  veins  are 
in  any  way  oljstructed.  The  transuded  S(^rum  generally  difl'ei-s 
from  that  of  the  blood,  in  containing  less  of  the  solid  bluotL 
constituents  and  more  water ;  it  has  ako  a  lower  specific  gravity. 
If  exposed  to  the  air  it  will  sonjetimes  coagulate,  forming  rather 
a  gcdatinous  ma^s  than  a  iirm  librinous  clot. 

When  the  obstruction  is  very  great  the  serum  partakes  more 
of  the  nature  of  the  blood  plasma ;  and  it  is  now  ascertained 
that  in  some  instances  the  blood  globules  may  escape  through 
the  walls  of  the  capillaries  without  rupture.  This  fact  was  dis- 
covered by  Cohnbeini,  who,  by  applying  a  ligature  to  the  femoral 
vein  of  the  frog,  observed,  when  the  congestion  of  the  vessels 
became  very  great,  that  the  red  corpuscles  passed  through  the 
capillary  walls,  and  in  so  doing  assumed  an  hour-glass  shape,  or 
becjime  constricted  in  theii-  midtlle.  Tliis  fact  explains  to  some 
extent  how,  in  some  cases  of  purpura,  transudation  of  blood 
Calces  place  into  the  tissual  without  rupture  of  the  vessels. 

Congestion  from  obstruction  pixiducing  gangrene  is  seen  in 
strangulated  hernia,  and  in  invagination  of  a  portion  of  tlie 
intestines.  Gangrene  from  obstruction  is  always  of  the  moist 
kind,  whereas  that  from  arterial  incompetency  is  of  the  dry  kind* 
In  the  one  the  blood  supj>ly  is  scarcely  or  not  at  all  interfered 
vnth,  but  the  return  of  that  blood  is  arrested,  stasis  is  produceib 
the  blood  thus  imprisoned  transudes  into  the  tissues,  and,  mpidly 
dying  and  decomposing,  adds  -to  the  rapidity  of  the  death  and 
decomposition  of  adjoining  structures.  In  the  other,  or  gangrene 
from  want  of  blood,  the  part  turns  pale  and  dry,  shrinks,  becomes 
mummified,  or  crumbles  into  fragments. 

The  occurrence  of  thrombosis,  or  the  formation  of  clots  in  tha 
congested  vessels,   results   from  the  blood   coagulating  within 

lem  during  life,  and  may  arise  in  congestion  of  any  part,  and 
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from  any  of  the  causes  already  enumerated.  When  caused  ^ 
direct  pressure,  the  coagulation  commences  at  the  point  vhe*^ 
the  ohstructing  cause  comes  into  contact  with  the  vessel,  ao^ 
extends  as  far  as  the  collateral  branches ;  when  from  deWlit/f 
diminished  cardiac  power,  or  gravitation,  the  coagulation  coni' 
mences  firet  behind  the  flaps  of  the  valves,  and  appears  to  be 
owing  to  the  force  of  the  current  being  insufBcient  to  completely 
open  the  valves.  The  blood  thus  allowed  to  lodge  and  stagnate 
coagulates  and  forms  a  thrombus  or  clot,  which  may  finally 
obstruct  the  whole  venous  channel  as  far  as  the  next  laigB 
collateral  branch. 

TrmtmzTVt  of  congestion, — The  most  important  means  for  the 
removal  of  congestion  are  those  which  tend  to  remove  its  cause; 
and  if  the  causes  already  enumerated  are  borne  in  mind,th0 
practitioner  will  at  least  have  some  guide  to  the  proper  line  rf 
treatment.  When  the  congestion  is  due  to  the  influence  of  cold 
upon  the  surface,  clearly  the  first  step  is  to  restore  the  circulation 
of  the  skin  by  warmth,  friction,  and  by  the  administration  rf 
remedies,  such  as  the  spirits  of  nitrous  ether,  which  are  known 
to  promote  diaphoresis.  If  the  congestion  be  due  to  diminished 
.cardiac  power,  or  debility  of  the  vessels — and  this  is  often  induced 
by  want  of  exercise — the  lost  power  and  tone  must  be  restored 
by  good  food,  pure  air,  regular  and  moderate  exercise,  and  tonics. 
If  the  debility  of  the  vessels  be  very  great  and  obstinate, 
the  effects  of  ergotine  may  be  tried.  This  remedy  acts  bf 
producing  contraction  of  the  blood-vessels ;  it  may  be  veij" 
conveniently  used  hypodermically.  The  eflfects  of  bandaging,  ia 
supporting  the  weakened  vessels  of  congested  limbs,  should 
not  be  lost  sight  of,  nor  its  application  neglected.  In  manf 
instances  a  watery  condition  of  the  blood  is  associated  witb 
debility  of  the  circulatory  apparatus :  in  such  cases  tonic  remedies 
combined  with  diuretics  act  most  favourably. 

In  severe  internal  congestions,  where  not  only  the  organ  chiefly 
affected  is  fiUed  with  blood,  but  the  right  side  of  the  heart  and 
the  great  veins  also,  die  necessity  of  affording  mechanical  relief 
becomes  a  serious  question,  and  very  often  an  urgent  necessi^'. 
It  is  very  true  that  severe  internal  congestions,  more  especially 
those  of  the  lungs  and  brain,  are  generally  associated  with 
greatly  diminished  cardiac  power,  feeble  pulse,  and  nervous  pro- 
stration; and  if  we  were  to  admit  what  is  so  commonly  in- 
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mted  npon.  that  the  course  of  treatment  is  to  be  giiided  by 

the  condition  of  the  pulse,  then  the  withdrawal  of  Mood  would 

kf  contra-indicated  in  every  instance.     But  pnietitionei's  who 

hre  thought  over  the  matter  know  fnll  ivell  that  a  moderate 

is  followed  by  a  diminished  acceleration  of  the  pulse, 

|>rovement  in  its  tone»  and  that  many  congestions  ar^ 

aamediattJy  relieved  by  such  procedure.     The  explanation  is 

uci  diflicnlt.     In  cerebral  congestions  the  diminished  cardiac 

powtT  and   feebleness   of    the   pulsations   are   caused    by   the 

preteure  of  the  congested  vessels  upon  the  brain  substance: 

in  many  instances  this  pressure  is  inci-eased  by  the  transudation 

uf  semm   from   such   congested  vessels.     By  diminishing   the 

baia  pressure  by  tlie  abstraction  of  blood,  the  cause  of  the 

dftbility  is  at  once  removed.     The  heart  is  now  able  to  beat 

fully  aud  strcmgly,  and  thus  a  small,  feeble,  or  even   thready 

puke  is  changed  into  a  full,  soft  pulsation.     The   variety  of 

opiaiotis  held  as  to  the  possibility  of  causing  an  alteration  of  the 

fluitU  within  the  cranium  by  Weeding  or  otherwise,  need  not  be 

dbctissed  at  present.     My  own  experience  leads  me  to  the  con- 

dasioii  that  a  comatose    condition  produced  by   cerebral  or 

oerebiD-meningeal  congestion  is  often  removed,  the  pulse  being 

at  the  same  time  improved   in  tone,  by  a  moderate  bleeding. 

Pulmonary  congestion  and  the  feebleness  of  the  heart's  action — 

tile  "oppressed  action  "  as  it  has  been  termed — are  aggmvated  by 

tb  ri^^ht  aide  of  the  heart  and  the  great  veins  being  choked  witli 

ilooi    In  this  instance,  it  is  true,  the  withdrawal  of  blood 

not  relieve    by  removing    the    primary  cause — that    is, 

«W'  congestion  of  the  pulmonary  capiUarics^but,  a  most  ini- 

I«rtaat  comidication,  it  diminishes  the  supply  of  blood  to  tlie 

^Iftady  overloaded  heart,  and  through  it  to  the  already  con- 

i^H  vessels.    Bearing  this  in  mind,  the  rapidity  with  which  the 

^tlidmwal  of  a  large  stream  of  blood  produces  an  impression  will 

^euaderetood ;  indeed,  it  can  most  tmly  be  stated  that  the  relief 

llffoided  does  not  depend  so  much  upon  the  tpiantlty  withtlrawn, 

>  upon  the  rapidity  of  the  witluirawaL    For  example,  six  or  eight 

of  blood  might  be  abstracted  in  a  small  or  trickling  stream, 

Tord  no  relief,  but,  on  the  contrary,  do  much  harm,  by 

debility   or    exhaustion ;    but  a    smaller   quantity,   if 

itlidrawii  rapidly,  may  be  followed  by  a  marked  remission  of  all 

distressing  symptoms.    In  the  one  case^  the  blood  supply  to 


100  PATHOLOGY. 

the  heart  within  a  given  time  has  scarcely  been  interfered  with, 
while,  in  the  other,  the  quantity  returned  by  the  veins  has  been 
most  sensibly  diminished,  time  has  been  afforded  to  the  con- 
gested vessels,  become  to  some  degree  emptied,  to  regain  their 
lost  tone,  and  for  the  circulation  generally  to  be  restored  to  its 
equilibriimi.  In  these  congestions  the  administration  of  diffus- 
ible stimulants  after  the  bleeding  will  still  further  restore  the 
lost  power  of  the  propulsive  force  and  of  the  debilitated  walls  of 
the  vessels ;  and,  in  virtue  of  their  exalting  action,  will  diminish 
the  internal  congestion,  by  causing  an  increased  circulation  of 
the  vessels  of  the  skin  and  excretory  organs. 


CHAPTER    XIL 
PATHOLOG  Y—cmdinucd. 


MODES  OF  DE^iXn. 

ULOWING  the  example  of  Dr.  Williams,  Sir  Thomas  Watson, 
other  writers  upon  medicine,  I  pui-pose  very  briefly  to  con- 
ler  the  chief  varieties  of  the  modes  of  deiith. 
An  inquiry  into  this  subject,  says  Watson,  "  is  not  one  of 
icrely  curious  interest,  but  has  a  direct  bearing  upon  tlie  proper 
leatment  of  disease.  It  will  teach  us  what  we  have  to  guard 
nst.  what  we  must  strive  to  avert  in  diflcrent  cases." 
k  continuance  of  "  life  is  inseparably  connected  with  the  con- 
tinued circulation  of  the  blood.  80  long  as  the  circulation  goes 
on,  life,  organic  life  at  least,  remains.  When  the  blood  no 
longer  circulates,  life  is  presently  extinct;  and  our  investigation 
^ the  difterent  modes  of  dying  resolves  itself  into  an  investiga- 
ti^iu  of  the  different  ways  in  which  the  circulation  of  the  lilood 
my  be  brought  permanently  to  a  stand. 

"Oteer^'e  the  ample  provision  tltat  is  made  in  the  construe- 
to  o{  the  lK)dy  for  carrying  on  and  mainUiining  this  essential 
hnetion.  First,  there  is  an  extensive  hydraulic  appamtus 
wistributed  throughout  the  frame,  consisting  of  the  heart 
^d  other  bh^*d-vessels.  Next,  there  is  a  large  pneumatic 
iine,  forming  a  considerable  part  of  the  whole  body,  com- 
'i  of  the  lungs  and  the  case  in  which  they  are  lodged. 
^^h,  the  power  by  which  this  machine  is  to  be  worked  and 
f*^?tilated  is  vested  in  the  nervous  system.  Each  of  these 
^^tema  must  continue  in  action,  or  the  circulation  will  stop, 
™  life  will  cease.  The  functions  they  respectively  perform 
^  tonsetj^uently  called  vital  f nnctions  ;  and  their  main  organs 
^the  heart,  the  lungs,  the  brain — are  denominated  vital  organs. 
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The  functions  of  any  one  of  the  three  being  arrests,  the 
functions  of  the  other  two  are  also  speedily  extinguished" — 
(Watson's  Principles  and  Practice  of  Physic.) 
Death,  it  is  observed,  occurs  as  follows : — 

1.  Death  beginning  at  the  heart — syncope — asthenia. 

2.  „  „  „       lungs— apnoea. 

3.  „  „  „       brain — coma. 

4       „  „  „       blood— necraemia. 


DEATH  BEGINNING  AT  THE  HEAET. 

Death  beginning  at  the  heart  may  occur  in  two  ways : — Ist, 
Suddenly,  or  by  syncope ;  and  2d.  By  a  gradual  cessation  of  the 
heart's  action.  Syncope  may  occur  in  two  ways : — 1st.  By  the 
heart  losing  its  irritability,  so  that  it  ceases  to  contract — 
asthenia ;  and  2d.  By  tonic  spasm,  in  which  it  remains  rigidly 
contracted.  Death  from  tonic  spasm  of  the  heart  is  rare  amongst 
the  lower  animals.  I  have,  however,  seen  one  instance,  where  a 
valuable  horse  died  from  this  cause  in  consequence  of  a  sudden 
fright 

In  both  these  cases  death  is  instantaneous.  In  the  first  case, 
each  chamber  of  the  heart  is  found  after  death  to  be  filled  with 
its  proper  kind  of  blood,  upon  which  it  has  been  unable  to 
contract.  Sir  Benjamin  Brodie,  in  some  experiments  recorded 
in  the  PhQosophical  Transactions  for  1811  and  1812,  found 
that  when  death  was  occasioned  by  the  upas  antiar,  that  the 
heart  was  full  after  death,  with  purple  blood  in  its  right  and 
scarlet  blood  in  its  left  cavities.  This  proves  that  the  heart  has 
ceased  to  contract  upon  the  contained  blood.  In  the  second 
case,  the  heart  appears  very  small  and  hard,  the  ventricles, 
particularly  the  left,  firmly  contracted  and  containing  no  blood, 
and  the  heart  substance  very  firm.  This  state  of  the  heart  was 
supposed  to  depend  upon  concentric  hypertrophy,  but  its  true 
nature  was  pointed  out  by  Cruveilhier  and  Dr.  G.  Budd.  Should 
any  doubt  remain  as  to  its  true  nature,  if  the  heart  be  kept  for 
a  few  days,  it  will,  if  the  condition  be  that  of  spasm,  lose  this 
tonicity,  and  may  easily  be  restored  to  its  regular  dimension  by 
a  little  manipulation.  Both  conditions  of  the  heart — namely, 
loss  of  irritability  and  tonic  spasm — may  arise  from  similar 
causes.    SJiock,  for  example,  may  produce  the  one  or  the  other 
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contlitioii ;  and  wounds  of  the  heart  are  sometimes  followed  by 
paralysis,  sometimes  by  rigid  contraction  of  that  organ.  In 
sudden  death  from  drinking  very  cold  water  when  the  body  is 
heated,  the  heaii  has  been  fuund  contracted. 

In  the  slower  modes  of  death  beginiiing  at  the  heart,  it  is 
found  that  the  same  conditions  exist  after  death.  In  deatlx 
from  hiemorrhage — anaemia — it  is  found  tliat  the  lieart  is  firmly 
contracted,  if  the  animal  be  examined  shortly  afterwards ;  the 
circulation  failing,  not  because  the  heart  has  lost  its  power  of 
contraction,  but  because  blood  does  not  anive  in  sutHcient 
quantities  in  its  cavities*  That  the  heart  does  not  lose  its 
jKiwer  of  contraction  in  such  cases  is  proved  by  the  transfusion 
of  blood  from  an  animal  into  the  veins  of  a  human  being  or 
other  animal  apparently  dead  from  hiemorrhage,  where  it  has 
l>een  found  that  animation  may  thus  be  restored.  "  It  is  qmte 
clear,"  says  Watson,  **  that  this  introduction  of  fresh  blood  could 
be  of  no  avail  in  a  case  where  tlie  lieart  was  unable  to  act  upon 
the  Idood  wliich  had  already  reached  it/* 

Approaching  death  from  haemorrhage  is  manifested  l>y  great 
and  rapidly  increasing  pallor  of  the  mucous  membranes,  cold- 
ness of  the  mouth,  surface  of  the  body,  and  extremities,  cold 
sweats,  a  dazed  or  dim  appearance  of  the  eyes,  convulsive 
struggles- — if  the  animal  is  down,  at  first  strong  but  rapidly 
becoming  feeble,  if  standing,  the  animal  will  balance  ita  body 
ujxm  the  extremities;  the  pulse  feeble,  irregular^ — ^some times 
slow,  sometimes  fast — cold  breath,  convulsive  breathiog,  dilata- 
tion of  the  pupils,  and  ver}'  often  just  before  death  the  animal 
gives  a  loud  scream  or  delirious  neigh. 

In  another  form  of  gradual  death  beginning  at  the  heart, 
it  is  found  that  the  heart  has  gradually  lost  its  power  of  con- 
tractility. This  is  the  most  common  mode  by  which  death 
occui*s,  and  is  the  tenoi nation  of  many  exliausting  diseases, 
especially  those  which  destroy  the  strength  without  directly 
interfering  w\i\\  the  more  vital  functions,  such  as  influenza, 
diun'h(m,  diabetes,  fevers,  as  well  as  inanition  from  want  of  food, 
or  other  causes  whicli  reduce  the  powers  of  the  whole  body. 

The  two  conditions  of  the  heail  found  after  death  beginning 
at  that  organ  may  each  be  brought  about  in  two  ways : — 1st, 
Suddenly,  as  in  instantaneous  deatli  from  shock  or  great  violence ; 
and  2d.  When  deaths  although  it  may  be  said  to  occur  suddenly, 
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presents  some  symptoms  of  its  approach,  however  brief  those 
symptoms  may  be,  as  from  haemorrhage,  the  operation  of  some 
poisons,  as  aconite,  hydrocyanic  acid,  upas  antiar,  tobacco;  from 
lightning,  electricity,  and  various  animal  poisons,  as  snake-bites; 
the  operation  of  debilitating  influences,  as  well  as  diseases  which 
tend  to  weaken  and  paralyze  muscuhir  force,  and  to  produce 
asthenia. 

In  death  from  gradual  asthenia  the  pulse  becomes  veiy 
feeble,  frequent,  and  often  irregular;  the  respirations  feeble, 
sometimes  sighing;  the  muscular  debility  extreme.  Pallor  of 
the  membranes  comes  on  gradually,  or  in  some  cases  they  may 
present  an  unhealthy  reddened  or  brownish-red  appearance  from 
the  blood  remaining  in  the  veins,  the  extremities  become  cdd, 
and  oedematous. 

In  various  wasting  diseases,  such  as  pleuro-pneumonia-bovina, 
diarrlioea,  polyuria,  or  any  disease  which  more  gradually  exhausts 
the  powers  of  life,  death  is  caused  by  anaemia  and  asthenia. 
Tlie  blood  gradually  diminishes  in  quantity  and  deteriorates  in 
quality,  therefore  the  supply  to  the  substance  of  the  heart 
becomes  diminished,  and  in  a  condition  unsuited  to  nourish 
the  heart  properly.  The  power  of  the  heart,  as  well  as  of  the 
muscles  generally,  is  gradually  lessened,  and  at  length  ceases 
altogether;  and  when  death  is  so  produced  the  heart  is  not 
contracted  and  empty  as  in  death  from  anaemia,  nor  so  fuU  and 
engorged  as  in  death  from  asthenia.  This  form  of  death  is  called 
by  Watson  death  hy  inanition,  and  its  typical  form  is  that 
occun'in;:;  from  starvation. 


DEATH  BEGINNING  AT  THE  LUNGS. 

By  this  it  is  meant  that  the  function  of  breathing  is  the  fir* 
to  fail,  improperly  termed  death  from  a^pliyxia — literally  pulse 
lessness — more  correctly  termed  death  by  apnoea,  privation  o- 
breath,  or  suffocation. 

This  form  of  death  is  caused  by  diseases  of  the  lungs  oi 
bronchial  tubes,  pleurisy  terminating  in  hydrothorax,  where  aii 
is  prevented  from  entering  the  lungs  by  the  pressure  of  the  pleu- 
ritic fluid,  mucus,  pus,  or  blood,  tilling  the  tubes  and  air  cells; 
l)y  laryngitis,  spasm  of  the  glottis,  or  wlien  tumours  press  upon 
the  larynx  or  trachea ;  by  a^dema  of  the  glottis  ;  diseases  of  the 
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ting  the  quantity  of  blood  in  the  lungs  and  great 
Vessels;  strangulation;  dro\\Tiing;  pressure  upon  the 
Lphragiu,  forcing  it  forward  and  preventing  admission  of  air 
tto  the  hings,  as  in  severe  tympanitis  of  the  stomach  and 
owels,  or  from  any  circumstance  wliieh  may  paralyze  the 
iiaphragm — ^fracture  or  dislocation  of  the  npper  cervical 
vmebrae,  and  pithing,  for  example — or  obstruct  the  passage 
iff  air  througli  the  nostrils,  larynx,  traclieaj  or  bronchial  tubes. 

Sadden  death  from  apncpa  is  not  often  witnessed  as  the  result 
of  disease,  hut  is  generally  brought  about  by  accident  or  desi^gn, 
iccidentally  when  the  upper  cer\1cal  vertebne  are  fractured  or 
dBplaced ;  in  cases  of  parturient  apoplexy,  when  fluids  gain 
«ititLDce  into  the  lungs,  and  from  itupaction  of  foreign  bodies, 
or  polj-pi  in  the  larynx ;  and  designedly,  wlien  an  animal  is 
pilhed  Death  is  also  thus  produced  by  the  entrance  of  air  into 
llie  veins. — (See  Principk^  and  Practice  of  Vdcnnari/  Surjny.) 

Death  from  apna?a  takes  i>lace  most  commonly  from  the  supply 
of  ttir  being  gradually  cut  ofi'  by  morbid  changes  in  the  respira* 
tfjry  o^'gans,  and  is  often  accompanied  by  asthenia  and  coma ; 
kt  generally  the  symptoms  belonging  to  apnopa  are  plainly 
pifdoDiinant  In  death,  when  the  passage  of  air  into  the 
lunpp  is  arrested  suddenly  and  completely,  it  has  been  ob- 
wrvftd  that  the  muscles  of  res|>iration  exhibit  strong  and 
T^ent  contractions ;  that  the  ell'orts  to  breathe  are  very  great, 
strucrnrmg  but  ineffectual,  and  very  distressing.  This  extreme 
liifitre^^  however,  soon  passes  away,  and  is  succeeded  l)y 
^rtigo.  stupor^  loss  of  consciousness,  and  convulsions,  till  at 
length  all  efforts  cease,  except  a  few  in'egular  twitcbiogs  of  the 
limbs;  the  muscles  then  relax,  the  sphincters  yield,  but  even 
*lii'a  tlie  movements  of  the  heart  and  the  pulse  continue  for  a 
inoTt  time  after  all  signs  of  life  ai^e  gone.  Tlie  other  signs  of 
^'18  method  of  death  are  congestion  and  lividity  of  the  visible 
^ncoua  membranes,  a  full,  staring  eye,  protrusion  of  the  nose, 
dilatation  of  the  nostrils,  and  sometimes  flapping  of  them.  When 
'^  *ris€5  fi-fuu  inflummation  or  spasm  of  tlie  muscles  of  the 
^^^J^,  tiimoui^,  abscesses,  or  obstruction  in  tlie  trachea,  there 
^^  be  a  loud,  roaring,  inspiratory  sound.  In  the  slo%ver  forms 
^  ^putea,  from  diseases  of  tlie  lungs,  air  tube^,  or  hydrothorax, 
m^Tethe  interruption  is  less  complete,  the  eOorts  less  violent,  the 
^*'gealiou  of  the  membranes  less  marked,  there  may  be  little 
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perceptible  protrusion  of  the  nose  ;  indeed,  in  bronchitis,  stupor 
is  present  to  such  a  degree  that  the  animal  generaUy  hangs  its 
head.  The  functions  of  the  body  together  gradually  fiGuling,  the 
symptoms  of  suffocation  are  less  decided. 

The  pathology  of  this  mode  of  dying  is  now  pretty  wdl 
xmderstood.  Bichat  made  several  experiments  which  went  to 
prove  that  unaerated  blood  not  only  reached  the  left  side  of  the 
heart,  but  was  sent  to  all  the  arteries  of  the  body. 

His  experiments  were  as  follows: — A  ligature  was  applied  to 
the  trachea  of  a  living  animal ;  a  small  opening  was  then  made 
in  one  of  the  carotid  arteries.     Presently  the  slender  stream  of 
blood  which  issued  began  to  lose  its  arterial  tint,  and  to  assume 
the  dark  colour  of  venous  blood ;  but,  contrary  to  what  had  been 
previously  supposed — namely,  that  the  circulation  would  be 
immediately  arrested  in  the  lungs,  the  quiescence  of  the  lungs, 
consequent  upon  the  cessation  of  the  alternate  movements  of 
the  thorax,  forming  a  mechanical  impediment  to  the  transit  of 
blood  through  them  (Haller),  or  that  the  unaerated  blood  passed 
through  the  lungs  and  entered  the  left  auricle  and  ventricle, but 
went   no   farther   (Dr.   Godwin) — Bichat   discovered  that  the 
blood  continued  to  flow  from  the  opened  carotid,  and  that  its 
atllux  upon  the  brain  was  marked  by  convulsions  and  insensi- 
bility.    This  led  him  to  believe  that  the  blood  unden^^ent  no 
obstruction  in  its  passage  through  the  lungs,  but  that,  remaining 
unpurilied  and  venous,  it  acted  as  a  poison  upon  every  part  to 
wliich  it  was  carried  by  the  arteries — first  upon  tlie  nervous 
system,  and  ultimately  (passing  through  the  coronary  arteries) 
upon  the  muscular  substance  of  the  heart  itself.     "  There  are, 
however,"  says  Watson,  "  two  well-known  facts  upon  which  tliis 
theory  is  inexplicable — the  comparative  emptiness  of  the  left 
chambers  of  the  heart,  and  tlie  restoration  of  tlie  suspended 
functions  by  the  timely  performance  of  artificial  respiration. 
The  air  could  never  reach  and  revivify  or  depurate  the  venous 
blood  stagnating  in  the  capillaries  of  the  heart."     Sir  James 
Kay  Shuttleworth,  in  liis  work  on  Asphyxia,  and  later,  Mr. 
Erichsen,  in  the  Edinhurgh  Medical  and  Surgical  Joiiriwl,  have 
endeavoured  to  prove  that  stagnation  of  the  blood  commences 
in  the  pulmonary  capillaries,  that  the  stagnation  is  due  to  its 
non-arterialization,  and  that  the  movements  of  the  left  side  of  the 
heart  are  brought  to  an  end  principally  by  the  deficient  supply 
of  blood  from  the  lun^rs. 
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Venous  Llood  (say  these  observers),  circulating  through  the 
I,  has  no  directly  poisonous  operation,  but  is  capable, 
kOQgh  much  less  eflectunlly  than  arterial  blood,  of  suppoiling 
some  degree  the  irritability  of  the  muscles;  and  it  appeal^ 
the  prmiary  and  main  cause  of  the  failure  of  the  circidation 
leems  to  l>e  the  difficulty  with  which  the  non*arteriahzed  blood 
lusses  through  the  capillaries  of  the  lungs,  and  partly  the  imper- 
fect stimuhis  afforiled  by  the  venous  blood  to  the  walls  of  the 
heart-,  as  well  as  its  incapability  to  support  the  fujictiona  of  the 
l«tin  and  nervous  syst^iu-  The  appearance  of  engorgement  of 
the  palmonary  arteries  and  venous  system  generally,  with  dia- 
tension  of  the  right  side  and  comparative  emptiness  of  tlie  left 
©deof  the  heart,  seen  after  death,  are  more  constantly  visible  in 
tlitt dower  fonns  of  apncea  tlian  after  sudden  suffocation;  for 
a(ter  sudden  death  blood  seldom  coagulates,  and  if  the  animal 
is  Dot  shortly  examined,  the  engoi^geraent  is  apt  to  disappear 

■■■'■'  'Tl, 

!  iisions  of  Sir  James  Kay  Shuttleworth  and  of  Mr. 
Encbsen,  although  correct  enough,  fall  rather  short  of  a  full 
^xplmiation  ;  for  it  has  been  ascertained  by  many  observers  that 
when  an  junmal  is  strangled  by  a  tight  ligature  on  the  trachta, 
and  examined  immediately  after  death,  the  lungs  are  always 
fmmd  Void  of  Idood,  whilst  the  pulmonary  art<.Ty,  up  to  its 
saatWst  branches,  the  great  veins  and  the  heart,  are  gi*eatly 
♦sngt^fjecL  Dr.  George  Johnson,  in  explaining  this,  says  that 
Bfiuie  op^Kising  power  is  brought  into  play,  more  tlian  equal  to 
t^ie  pmpeUing  power  of  tlic  heart,  and  tliat  this  opposition  is  due 
t«  the  firm  contraction  of  the  muscular  walls  of  the  ultimate 
Iwwtches  of  the  jmlmonary  artery.  He  calls  this  contraction 
QiestoiKock  iictiun  of  the  ultimate  pulmatiary  arteries,  Dr. 
Johnson  pmved  by  experiments  of  his  own  that  this  cunditiou 
cii«ta  whellier  tlie  ligatiire  be  applied  alter  or  befuii^  a  full 
*>J*piRitiDn ;  whether  the  lungs  were  at  the  time  fidi  or  compara- 
tively empty  of  air.  *'  These,"  says  Watsoui  '*  are  tlie  plain  and 
|u»que!tiotuible  facts  of  the  case.  They  show  that  some  oppos- 
W>gpowtft  must  have  been  called  into  play  more  than  equal  to 
•"'  _r  power  of  the  right  ventricle  of  the  heart.     Nuw, 

^**  ,  lt — and  it  is  the  only  eunceivable  one — actuoJly 
^'^  at  the  very  place  where  the  venous  current  meets  with  its 
^^K  «ud  it  consists  in  the  tii*m  contraction  of  those  muscular 
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fibres  of  the  minute  arteries,  the  function  of  which  is  to  r^olale 
the  blood  supply  in  accordance  with  the  varying  requirements 
of  the  part.  This  function  again  is  determined  by  those  un- 
sleeping sentinels  the  (vasa-motor)  nerves.  Were  it  allowaUe^ 
for  the  sake  of  illustration,  to  impersonate  the  vital  forces  con- 
cerned in  this  marvellous  adaptation,  we  might  liken  the  prooen 
to  the  intelligent  stopping  of  the  traffic  on  an  obstructed  line  of 
railway  by  a  backward  telegram." 

In  order  to  test  the  correctness  of  Dr.  George  Johnaon'i 
experiments,  I  have  repeatedly  examined  strangled  dogs,  and 
found  that  the  heart  will  continue  to  beat  for  more  than  three 
minutes  after  the  respirator}"^  efforts  have  ceased,  and  that  the 
lungs  and  great  vessels  are  always  as  he  has  described  Hien, 
namely,  the  lung  substances  pale  and  empty,  the  pulmonaiy 
artery  and  riglit  side  of  the  heart,  with  the  cavae,  immenjwly 
engorged,  and  the  pulmonary  veins  and  left  side  of  the  heart 
containing  a  small  quantity  of  venous  blood.     From  these  experi- 
ments it  appears  very  conclusive  that  death  by  apnoca  occurs  in 
two  ways,  and  that  two  distinct  pathological  conditions  of  the 
lungs  are  observable  after  death : — \st.  When  death  is  sudden, 
as  from  suffocation  by  strangulation,  drowning,  or  any  canae 
whereby  the  supply  of  air  is  suddenly  cut  off,  the  stop-cock 
action  of  the  ultimate  pulmonary  arteries  prevents  the  blood 
from  flowing  in  its  ordinary  quantity  to  the  pulmonary  capil« 
laries,  veins,  and  left  side  of  heart,  and  that  the  lungs  are  pale 
when  examined  immediately  after  death :  2d.  When  death  more 
slowly  occurs,  the  blood  accumulates  in  all  the  vessels  of  the 
lungs,  which  after  death  appear  engorged,  congested,  and  black. 
This  is  the  condition  of  the  lungs  seen  when  an  animal  is 
galloped  to  death,  in  pulmonary  apoplexy,  and  congestion ;  and 
in  death  from  some  acute  diseases,  where  towards  the  close  of 
the  disease  the  heart  becomes  too  enfeebled  to  propel  the  blood 
through  the  intricacies  of  the  pulmonary  system,  or  when  the 
l)lood  itself  becomes  so  altered  as  to  be  incapable  of  proper 
arterialization. 

To  prevent  death  by  apncca,  it  is  obvious  that  the  respiratory 
function  must  be  restored  where  it  is  defective,  that  all  impedi- 
ments to  the  passage  of  pure  air  into  the  lungs  must  be  removed. 
The  subject  of  treatment  will,  however,  be  considered  in  another 
place,  and  I  may  merely  state  here  that  nothing  has  been  found 
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80  effective  and  so  useful  in  balancing  the  circulation  and  in 
restoring  the  passage  of  hlood  through  tlie  hmgs  m  the  applica- 
tion of  heat  to  the  whale  hoily,  fiictions,  stiraulating  appUcations 
to  the  extremities,  warm  clothing,  and  bandages,  in  addition  to 
abnndance  of  pure  air  for  the  animal  to  breathe,  and  that  blood- 
letting frec|uently  aii'uitls  apparent  relief. 


DEATH  BEGINNIKG  AT  THE  BRAIN. 

Death  by  coma,  or  beginning  at  the  brain,  is  much  less  com- 
monly witnessed  in  the  lower  animals  than  death  by  apncra  or 
by  asthenia.  Such  diseases,  however,  as  paiturient  and  idiopathic 
apoplexy,  cerebral  meningitis,  and  (tther  allied  affections,  which 
act  upon  and  destroy  the  functions  of  the  brain,  cause  death  in 
this  way.  Ueath  by  coma  is  also  induced  by  certain  narcotic 
poisons,  such  as  opium,  as  well  as  by  inordinate  quantities  of 
lete  materials  in  the  blood,  more  especially  urea  and  carbonic 
Bid ;  by  fmctures  of  the  cranial  walls,  the  pressure  of  tumours, 
abscasses,  senxm  or  extravasated  blood,  and  by  coagida  in  the 
cerebml  arteries,  obstructing  the  tlow  of  blood,  and  causing 
ansBniia  of  the  cerebral  mass. 

The  symptoms  of  coma  are  stupor,  insensibility,  suspension  of 
voluntary  motion,  w^hich  come  on  sometimes  suddenly,  as  in 
apoplexy  and  injuries  of  the  head,  wlolst  in  other  cases  they 
supervene  gmdually.  The  breathing  becomes  slow,  irregidar, 
stert<>rous ;  the  instinctive  molioQ  of  bi*eathing  still  continues, 
but  all  voluntary  attention  to  the  act  is  lost  The  feeling  of  the 
want  of  air  is  still  surticiently  strong  and  powerful  to  excite, 
through  the  medium  of  the  pneumo-gastric  and  branches  of  the 
fifth  nerves,  the  retlex  power  of  the  medulhi  oblongata  to  sustain 
the  involuntary  movements  of  the  thorax  ;  but  at  length  this 
fails  also,  the  chest  ceases  to  expand,  the  blood  is  no  longer 
aerated,  and  thenceforward  precisely  the  same  internal  changes 
occur  as  in  death  by  apno?a. — (Watsox.) 

Coma  ultimately  destroys  life  in  the  same  way  as  apncea, 
with  tliis  difference,  that  in  death  by  apnoea  the  aeration  of  the 
blood  and  the  functions  of  the  lungs  cease  firsts — the  circulation 
of  the  non-arteriaiizeil  blood  destroying  the  functions  of  the 
brain ;  whilst  in  coma  the  functions  of  the  brain  cease  first,  and 
in  consequence  of  the  loss  of  nervous  power,  the  movements  of 
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tlie  chest  and  the  aeration  of  the  blood  cease  also.     The  pod 
mortem  appearances  of  death  by  coma  and  of  that  by  apnoea  are 
the  same,  except,  indeed,  in  those  cases  where  the  cause  of  the 
coma  remains,  when  it  will  be  present  in  addition  to  those  of 
apnoea.     Reasoning  upon  the  conclusion  that  the  circulation 
ceases  consequent  upon  the  cessation  of  the  act  of  respiration, 
arising  from  suspension  of  the  nervous  power.  Sir  Benjamin 
Brodie  was  led  to  think  that  by  continuing  respiration  artifi- 
cially in  animals  labouring  under  narcotic  poisons,  the  circulation 
of  the  blood  might  be  kept  up  until  the  effect  of  the  poison  upon 
tlie  brain  had  passed  off.     The  correctness  of  the  supposition  he 
soon  verified  by  experiment.     He  inserted  some  woorara  into  « 
wound  which  he  had  made  in  a  young  cat :  this  after  a  short 
time  entirely  destroyed  the  respiratory  movements,  and  the 
animal  appeared  to  be  dead,  but  the  heart  could  still  be  felt 
beating.     The  lungs  were  then  artificially  inflated  about  forty 
times  a  minute.     The  heart  continued  to  beat  regularly.    Whoi 
artificial  respiration  had  been  kept  up  for  forty  minutes,  the 
pupils  of  the  cat's  eyes  were  observed  to  contract  and  dilate 
upon  the  increase  and  diminution  of  light,  but  the  animal 
remained  perfectly  motionless  and  insensible.     At  the  end  of  an 
hour  and  forty  minutes  there  were  slight  involuntary  contrac- 
tions of  the  muscles,  and  every  now  and  then  there  was  an  effort 
to  breathe.     At  the  end  of  another  hour  the  animal,  for  the  first 
time,  showed  some  signs  of  sensibility  when  roused,  and  made 
spontaneous  eflbrts  to  breathe,  twenty-two  times  in  a  minute. 
The  artificial  breathing  was,  therefore,  now  discontinued.    It 
lay  as  in  a  state  of  profound  sleep  for  forty  minutes  longer, 
when  it  suddenly  awoke  and  began  to  walk  about.     It  must 
be  clearly  understood  that  artificial  respiration  can  be  beneficial 
only  where  there  is  a  suspension  of  the  nervous  functions,  as  in 
c^es  of  poisoning,  and  not  where  there  is  destruction  of  them 
by  disease,  injury,  or  the  long-continued  action  of  poisons. 

Professor  Sewell  experimented  upon  the  horse  with  the 
woorara  poison,  and  found  that  by  artificial  respiration  life 
could  be  maintained  until  the  action  of  the  poison  had  passed 
away,  and  that  afterwards  the  animal  regained  consciousness 
and  recovered  from  its  effects. 
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PEATH  BEGIXXING  WITH  THE  BLOOD. 

NeertBimiia^  or  thath  hegmning  leith  tht  blood. — In  rinderpest, 

lenic  apoplexy^  black-quarter  or  quarter-ill,  purpuru  h3?moiT- 

fcgica,   and    scarlatina,  deatli    may  be  said   to  be  due  to  the 

lea  ill  aiid  decomposition  of  the  blood,  the  action  of  the  heart 

ling  because  the  blood  is  no  longer  capable  of  affording  the 

iry  stimulus. 

At  an  early  stage  of  these  diseases,  when  they  occur  in  their 

form,   the   blood  exhibits  changes   in  its  composition, 

rmanifested  by  petechia?  and  vibices  on  tlie  skin  and  mucous 

meinbiunes,  extraviisations  into  the  subcutaneous  and  rnuscidar 

[tidsiieSj  and  by  congestions  of,  and  haemorrhages  into,  the  internal 

[organs. 

The  blood   is  fluid,  of  a  dark  colour,  and  possesses  septic 

I  propei-ties,  as  manifested  in  its  deleterious  operations  on  other 

I  animals  and  on  man. — (See  MaUfjiuint  Ttfstule.)     It  decomposes 

'  rapidly,  and  wherever  a  spot  of  extravasation— ecclivniosis—Tuay 

be  found,  there,  almost  simultaneously  with  the  extravasation, 

I  will  the  presence  of  a  gas,  resulting  from  the  decomposition  of  tlu^ 
blood,  be  detected,  whilst  a  peculiarly  putrid  odour  is  exhaled 
fix»m  the  smface  of  the  body,  and  from  the  excretions. 
**  The  bloml/'  says  Dr.  Williams,  "  the  natural  source  of  life  to 
the  whole  body,  is  itself  dead,  and  spreads  death  instead  of  life. 
Abnost  simultaneously  the  heart   loses  its  power;    tlie   pulse 
bec^nmes  weak,  frequent,  and  unsteady ;  the  vessels  lose  their 
lone,  esj^ecially  the  capillaries  of  the  most  vascular  organs,  and 
©onge-stions  occur  to  a  great  amount ;  the  brain  becomes  inactive, 
Add  stupor  ensues ;  the  medidla  is  torpid,  and  the  powei-s  of  respi- 
mtion  and  excretion  are  imperfect ;  voluntary  motion  is  almost 
■suspended ;  secretions  fail ;  molecular  nutrition  ceases  ;  ai^d  at  a 
^k^  much  more  early  than  in  other  modes  of  death,  molecular 
^HBiitti  follows  close  on  somMie  death — that  is,  structures  die, 
and  begin  to  run  into  decomposition  as  soon  as  the  poise  has 
eeased ;  nay.  a  partial  change  of  this  kind  may  even  precede  the 
ieath  of  the   whole  body  {Somatic  Death— Dv.   Pritcuard); 
the  fcetid  aphthous  patches   in  the  throat,  the  offensive 
Hquative  diarrhoea  of  persons  in  the  last  stage  of  various 
diseases,  parts  running  into  gangrene,  as  in  the  carbuncle 
ae^  the  sphacelous  throat  of  malignant  scarlatina,  and  the 
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sloughy  sores  of  the  worst  forms  of  typhus,  and  in  the  kije 
intestines  in  dysentery,  and  the  putrid  odour  exhaled  even 
before  death  by  the  bodies  of  those  who  are  the  victims  of 
similar  pestilential  diseases — are  so  many  proofs  of  the  early 
triumphs  of  dead  over  vital  chemistry." — (Williams'  Principles 
of  Medicine.) 

This  mode  of  death  is  not  recognised  by  some  writers,  but 
the  truth  of  the  above  quotation  will,  I  have  no  doubt,  strike 
many  who  have  witnessed  the  course  and  progress  of  the  Uood 
diseases  of  the  domesticated  animals ;  the  extensive  congestioM 
and  extravasations  of  black,  tar-like  blood,  and  its  rapid  decom- 
position in  splenic  apoplexy  and  quarter-ill;  the  gangrenous 
throat,  and  sphacelated  patches  of  skin  in  purpura  hsemorrhagica 
and  scarlatina ;  the  putrid  odour  of  the  secretions  and  the 
aphthous  patches  of  rinderpest,  and  the  very  general  advent  of  an 
exhaustive  diarrhoea  in  those  cases  which  do  not  succumb  to  the 
shock  of  the  disease ;  the  peculiar  odour  exhaled,  as  well  as  the 
rapid  decomposition  of  the  whole  body  after  death ; — ^indeed  it 
may  truly  be  said  that  decomposition  of  the  blood  has  set  in 
prior  to  death  in  many  instances,  for  if  the  blood  be  immediately 
examined  under  a  high  microscopic  power,  vibriones  may  be 
found  in  great  abundance. 

The  symptoms  of  the   approach  of  death  by  necraemia  are 
generally  as  follows: — A  dusky  livid  colour  of  the  visible  mucous 
membranes;  slight  exanthematous  patches  on  the  skin,  pete- 
chial spots — in  rindei-pest  these  were  thought  to  be  small-pox 
pustules — or  extensive  extravasations  and  the  production  of  a 
fcctid  gas  subcutaneously ;  oozing  of  a  thin  sanguineous  fluid  from 
the  nostrils  or  intestinal  canal,  or  of  blood  in  a  semi-coagulated 
condition,  extreme  prostration  of  strength ;  the  pulse  accelerated, 
feeble,  soft,  sometimes  presenting  a  double  beat ;  twitchings  of 
the  limbs;   dilatations  of  the  pupils,   the  eye  often  fixed  and 
staring,  but  sometimes  with  the  lids    closed;    unequal  and 
frequent  respirations ;  cold  perspiration,  and  a  gradual  fall  of  the 
animal  temperature.     The  horse  will  generally  stand  until  the 
last,  and  will  only  fall  from  prostration ;  it  will  then  struggle 
ineffectually  to  rise.    The  cow  and  sheep,  however,  will  lie  down 
in  the   earlier   stages   of  disease,   and   scarcely  ever  stmggle 
to  rise. 

The  treatment  of  the  various  diseases  which  tend  to  terminate 
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Jn  necr^mia  will  be  discussed  in  anotlier  part  of  this  book.     I 

lay  merely  state  here  that  it  is  injudicious  to  prescribe  ammonia, 

Dr  any  of  its  salts,  in  diseases  which  so  affect  the  blood  as  to 

Jestroy  its  power  of  coagulation.     In  concluding  this  subject,  I 

ay  mention  that  death  by  neeraemia  has  been  the  subject  of 

rarious  experiments;  first  of  all  by  M.  Davaine,  and  afterwards 

by  M.  Bouley,  Director  of  the  AUbrt  Veterinary  School.     The 

Bxperiments  were  as  follows : — Six  watch  glasses  were  placed 

Dn  a  table.     Into  the  hrst  100  drops  of  water  were  placed,  and  to 

these  was  added  one  drop  of  blood  from  a  septiciemic  rabbit :  the 

rhole  was  stirred  so  as  to  produce  a  solution  of  ^/^^^     One  drop 

Df  this  wm  placed  in  the  second  glass  containing  100  drops  of 

rater,  and  a  dilution  of  T(r»Voir  producei     In  the  third  glass,  a 

Irop  from  the  second  gave  a  dilution  of  y.im^.cinj^     I^  ^he  fourth 

glass  a  drop  of  third  dilution  added  to  the  100  drops  of  water 

produced  a  dilution  of  nHr,w?F.irinr*     ^^  ^^^^  ^f^h  glass,  similarly 

treated,  there  was  a  dilution  of  i^.D^nr.iiny^Tnnj  J  ^^^^^  J^i  the  sixth 

drop   of  the   dilution   gave  a  trillionth  (y.inFo.inro.^Ti.TroTj)- 

latters  bein^i?  so  disposed,  four  rabbits  were  inoculated  respec- 

'tively  with  the  first,  secoud,  third,  and  fourth  dilutions,  a  horse 

^with  the  second,  and  a  guinea-pig  with  the  first  Next  day  all 
Ihe  rabbita  were  dead,  the  guinea-pig  fell  ill,  but  recovered,  and 
the   horse   sustained   no  harm.     M.   Bouley  communicated  an 

Imccount  to  the  Academic  de  Medicine  of  numeitjus  experiments 
[ie  had  made  confirming  the  above,  and  stated  that  dogs  can  also 

ll>e  killed  by  tlie  septictemic  virus  derived  from  the  rabbit,  and 

|that  such  virus  derived  from  tlie  horse  possesses  much  less 
virulence  than  that  furnished  by  the  rabbit 

I  have  repeatedly  experimented  on  birds  and  ral>bits  with 
the  undduted  blood  of  pya^mic — septicicmic  (Vogel) — rabbits 
and  biixls,  and  have  always  induced  death,  either  by  a  rapid 

icomiption  of  the  wdiole   blood-mass,  from  which  the  animals 
liave  died  in  a  few  hours,  or,  resisting  the  first  effects  of  the 
aorbid   inoculated   material,  from   pya-mia  with   abscesses  in 
various  intenial  organs. 


CHAPTER   XIIL 

P  ATH  0  LO  G  Y--am^tnt^. 

CLASSIFICATION  OF  DISEASES. 

A  correct  classification  of  diseases,  at  once  simple  and  suggestive, 
is  a  subject  of  profound  importance,  essential  to  the  existence  of 
veterinary  science,  and  necessary  for  its  teaching ;  and  were  the 
veterinarians  of  Europe  to  assemble  in  a  great  congress,  and 
there  agree  upon  a  system  by  which  diseases  might  be  named, 
defioed,  enumerated,  and  classified,  they  would  indeed  attain  a 
great  object.  At  the  present  time,  however,  the  science  of 
nosology  is  very  unsatisfactory  as  applied  to  the  diseases  of  the 
domesticated  animals,  and  incomplete  even  in  the  science  of 
human  medicine. 

In  a  work  of  this  kind  it  is  necessary  that  I  should  refer  to 
the  efibrts  of  physicians  to  arrive  at  a  satisfactory  system  of    ' 
nosology,  and  by  reading  books  on  medicine  it  wiU  be  found 
that  diseases  have  been  classified  in  different  ways.    In  the 
system  of  Sauvages  diseases  were  divided  into  ten  classes — 1^»». 
febreSjpMegmasice,  spasmi,  anhelationes,  debilitates,  dolores,  vesankt 
fluxuSf  cachexia.     Linnaeus,  Vogel,  and  Sagar's  classifications  were 
also  of  this  kind,  and  Cullen*s  method  was  an  unnatural  simpli- 
fication of  it,  by  which  all  diseases  were  arranged  in  fooi 
classes — -pyrcxicey  neuroses,  cachexia,  and  locales.     This  system  oi 
classification  is  based  upon  the  symptoms,  and  regards  them  0^ 
tlie  essences  of  diseases;  hence  it  is  exceedingly  unsatisfactory* 
and  has  been  abandoned. 

Believing  that  nosology  should  be  founded  upon  correc?^ 
pathology,  Pinel  divided  diseases  into  five  kinds,  namely, /et?fr^* 
inflammations,  hjsmorrhages,  neuroses,  and  organic  affectum^' 
This  classification  is  necessarily  imperfect  from  the  state  of 
pathological  science  in   Piners   days,  but  it  approaches  veiy" 
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nearly  the  standard  of  a  pathological  nosology;  was  further 
developed  by  Bicbat,  and  adopted  by  Dt.  Craigie  in  1836. 

The  results  of  modern  investigations  into  disease  prove  that 
many  ailments  hitherto  supposed  to  be  merely  functional  are  in 
reality  accompanied  by  organic  alteration  of  tissue ;  and  it  is  not 
unreasonable  to  suppose  that  many  of  the  so-called  functional 
diseases  will  be  found  to  depend  upon  an  alteration  of  stmeture, 
and  even  where  no  organic  change  can  be  detected  in  cases 
where  tiie  existence  of  disease  cannot  be  doubted,  we  may 
attribute  our  failure  to  the  imperfection  of  our  means  and  in- 
struments of  investigation,  or  our  modes  of  using  them. 

Dr.  Aitken,  to  whose  works  the  reader  is  referred  for  furtlier 
infoimation,  observes  that  "  a  perfectly  philosophical  or  natural 
system  of  classification  aims  at  having  the  details  of  its  plan  to 
agree  in  every  respect  with  all  the  facts  as  they  exist  in  nature, 
and  to  be,  as  it  were,  a  *  translation  of  the  thoughts  of  tlie 
Creator  into  the  language  of  man/  To  effect  thia  end,  arrange- 
ments, as  they  natuTally  exist,  require  t^  be  traced  out,  not 
devised.  The  tracks  in  which  such  a  pursuit  must  be  followed 
up,  and  in  which  our  knowledge  is  as  yet  deficient,  may  be 
shortly  indicated  under  the  following  heads,  namely : — - 

**  (1.)  The  affinities  or  alliances  of  diseases  with  each  other. 
(2.)  The  morbid  anatomy  of  diseased  parts.  (3.)  The  com- 
munication, propagation,  inoculation,  generation,  development, 
cause,  and  spontaneous  natural  termination  of  diseases.  (4.)  The 
connection  of  the  phenomena  recognised  during  life  with  the 
facts  of  morbid  anatomy,  (5.)  The  geographical  distribution  of 
diseases.  (6.)  The  succession  of  diseases,  as  far  as  they  can 
be  traced  through  past  ages ;  the  peculiarities  they  have  ex- 
hibited at  different  periods  in  the  world's  histoiy,  or  within 
comparatively  recent  cycles  of  years. 

"But  the  time  has  not  yet  come  for  a  classification  on  a 
basis  so  comprehensive,  simply  because  the  material  does  not 
exist;  and  attempts  to  make  so-called  natural  systems  of 
arrangement  must  end  in  disappointment,  on  account  of  tlie 
uncertain  and  fluctuating  data  on  wliich  they  must  be  based/' 

Tlie  arrangement  of  animal  diseases,  and  their  division  into 
classes,  groups,  and  orders,  is  a  very  difficult  matter.  They 
nught  certainly  be  arranged  according  to  their  pathology,  to 
their  causes,  to  the  tissue  or  the  systems  of  the  animal  body 
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affected,  or  anatomically,  according  to  the  parts  which  they 
invade.  The  simplest  plan,  however,  seems  to  me  to  be  that 
adopted  by  Eeynolds,  namely,  the  division  of  diseases  into  two 
great  groups. 

The  first  group  includes  those  diseases  in  which  the  whole 
organism  appears  primarily  and  prominently  deranged,  and  the 
second  group  those  diseases  in  which  special  organs  or  systems 
of  organs  are  in  like  manner  affected.  The  first  group  is  divided 
into  two  classes : — A,  those  in  which  the  disease  appears  to  be 
developed  by  causes  operating  from  without ;  and  B,  those  in 
which  it  depends  upon  change  within  the  body.  In  the  first 
class  we  have  those  c^iseases  which  are  caused  by  atmospheric 
influences,  contagion,  and  other  external  causes;  and  in  the 
second,  hereditary  diseases,  rheumatism,  tubercle,  rickets,  and 
other  obscure  bone  diseases. 

The  second  group,  or  that  in  which  special  organs  are  diseased, 
is  again  subdivided  into  many  classes,  consisting  of  diseases  of 
systems  of  organs,  such  as — ^A,  diseases  of  the  nervous  system ; 
B,  diseases  of  the  digestive  system  and  its  appendages;  C, 
diseases  of  the  circulatory  system ;  D,  diseases  of  the  respiratory 
system;  E,  diseases  of  the  urinary  system ;  F,  diseases  of  the 
reproductive  system ;  G,  diseases  of  the  locomotive  system ;  and 
H,  diseases  of  the  cutaneous  system. 


CHArTER    XIV. 

TATHOLOG  Y—continmd. 

CONTAGION  AND  CONTAGIOUS  DISEASES. 

A  cx>NTAGious  DISEASE  may  be  defined  to  be  a  morbid  condition 
rf  the  animal  body,  induced  generally  by  the  operation  of  a 
cific  virus,  termed  a  poison,  derive^i  from  an  iminial  similarly 
1,  and  communicated  either  by  inoculation,  contact,  or 
3Ugb  the  medium  of  tlie  air.  Sometimes,  however,  contagious 
Ediseases  originate  spontaneously*  Some  diseases,  such  as  rabies, 
lexcept  in  the  dog,  are  communicated  by  inoculation  only ;  but 
Vz  general  rule  contaf^ious  diseases  are  communical>le  by  con- 
inoculation,  and  infection,  i.e.,  by  diflusioa  of  the  specific 
toatenal  through  the  air.  All  exceptions  to  this  general  rule 
will  be  pointed  out  aa  each  contagiouB  aflection  is  describeci 
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The  manner  in  which  contagious  diseases  originate  is  a  matter 

of  much  speciilation  and  controversy,  and  has  led  to  much 

interesting  discussion.     The  observations  of  some  pathologists 

^^li  them  to  the  conclusion   that  the  spontaneous   origin  of 

disease-poisons  rest^  on  negative  evidtuice  only;  that 

-uce  being  the  fact  that  cases  do  spring  up  in  which  it  is 

i^jiossible  to  trace  the  disefise  back  to  its  source  oi'  propagation 

^^  dissemination.     Thus,  cases  constantly  arise  ivluch  appear 

***©iv'e  countenance  to  the  sj)oradic  origin  of  specific  diseases, 

,  ^^  the  evidence,  negative  as  it  may  be,  is  a  very  strong  proof 

favour  of  spontaneous  origin.     The  subject  is  so  interesting 

f,  important  to  the  animal  pathologist,  that  it  is  essential 

I         ^th  sides  of  the  question  should  be  placed  before  hbiL 
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ARGUMENTS  AGAINST  THE  SPONTANEOUS  ORIGIN  OF  CONTAGIOUS 

DISEASES. 

Dr.  Aitken,  in  dealing  with  epidemic  influences  which  caiwe 
disease,  says — "Id.  That  the  specific  poisons  by  which  the 
communicable  diseases,  such  as  small-pox  or  typhoid  fever, 
propagate  their  kind  are  never  totally  in  abeyance.    2d.  The 
specific  communicable  diseases  ai'e  constantly  extant  somewhere, 
and  only  under  conditions  favourable  to  their  dissemination  do 
they  spread  or  become  epidemia    Although  their  germs,  specific 
gases,  active  principles,  or  media  of  propagation  and  development, 
may  lie  dormant  or  latent  for  a  time,  it  is  not  to  be  inferred  that 
they  have  ceased  to  exist     2d,  The  history  of  all  the  specific  com- 
municable diseases  demonstrates  the  same  alternations  of  slumber 
and  activity,  of  widespread  prevalence  in  one  place,  while  neigh- 
bouring places  may  remain  free,  and,  finally,  the  same  succes- 
sive invasion  of  neiglibouring  places,  such  that  the  prevailing 
disease  only  begins  to  prevail  in  the  new  locality  after  it  has 
already  died  out  in  the  old.    4th.  One  element  remains  constant 
in  the  history  of  endemic  influence,  and  that  is  the  specific  morbid 
poison  which  is  the  origin  of  each  case.      It  is  susceptible  of 
transmission  from  place  to  place,  gathering  strength  as  it  pro- 
ceeds, again  to  die  out  or  become  dormant,  so  that  its  track  is 
with  diflBculty  followed  or  traced  out.     5th.  In  large  cities  such 
specific  poisons  are  always  more  or  less  active,  and  their  diseases 
always  present ;  but  in  the  country  districts  they  only  now  and 
then  occur.     The  occurrence  of  long  intervals  of  rural  exemption 
is  not  traceable  to  any  feebleness  of  the  poison  to  act ;  for  when 
the  disease  does  become  developed  in  these  places,  the  ratio 
of  persons  or  of  animals  attacked  is  incomparably  greater  than 
is  ever  seen  in  cities  under  like  circumstances.     &th.  In  large 
towns  the  sewers  are  constantly  charged  with  the  maieries  morbi 
of  specific  diseases  always  abounding  in  towns.     In  small  vil- 
lages, and  other  places  where  no  sewers  exist,  the  air  only  may 
be  infected,  or  the  water  contaminated,  by  the  direct  or  indirect 
importation  of  cases  of  specific  disease  or  their  eqiuvalents — the 
poison  itself — so  that  the  organic  impurities,  the  dung-heaps, 
the  open  soil  which  surrounds  the  dwellings  of  the  patients,  the 
cesspools  and  the  privies  common  to  several  houses,  gradually 
but  eventually  become  impregnated  ifith  the  specific  poison  of 
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sase.  Tims  the  atmosphere  of  the  village  may  become 
incomparably  more  virulent  than  the  atmosphere  of  the  sick- 
chamber  itself.  Hence  the  rapid  epidemic  spread  of  the  mias- 
matic diseases  in  the  limited  space  of  rural  villages,  and  which 
gives  rise  to  the  popular  error  that  such  diseases  are  invariably 
contagious  in  countrj'  places,  and  only  rarely  so,  or  by  exception, 
in  cities  or  large  towns.  Aih.  All  these  specific  diseases  multiply 
their  kind  after  similar  modes  of  propagation.  %ih.  All  of  them 
establish  a  constant  series  of  morbid  changes  and  lesions,  and 
always  issue  in  the  reproduction  of  their  own  specific  genn, miasm, 
gas,  morbid  poison,  or  active  principle  by  which  they  propagate 
their  kind.  Thus  small-pox  propagates  small-pox ;  measles  multi- 
plies measles;  scarlatina  reproduces  scarlatina;  ty^ihoid  fever 
breeds  typhoid  fever ;  t)^hus,  typhus,  and  so  on.  In  the  terse 
language  of  Dr,  William  Budd — *  What  small-pox  and  measles 
were  in  the  Amb  in  the  days  of  Rhazes  they  still  are  in  the  London 
cockney  of  our  own  time.  What  they  are  in  the  London  cockney 
they  are  in  the  wild  Indian  of  the  North  American  prairie  and  in 
the  negro  of  the  Gold  Coast,  To  all  the  other  s|^ecitic  communi- 
cable diseases,  as  far  as  our  records  go,  the  same  remark  applies. 
In  races  the  most  diverse,  under  chmates  the  most  various,  age 
after  age,  through  endless  generations  of  man,  these  diseases  pass 
down  through  the  human  body  (sometimes  through  animals — e.g, 
ovine  smail-pox  ?),  pei^petuating  their  ow^n  kind,  and  each  msun- 
taining  its  separate  identity  by  marks  as  specific  as  those  which 
distinguish  the  asp  from  the  adder  or  the  hemlock  from  the 
poppy/  Such  being  the  case,  it  is  difficult  to  conceive  (as  Drs. 
Watson  and  WilUam  Budd  most  justly  observe)  '  that  dise-asesqf 
•irlto^  propagation  this  is  the  hisiort/  ca7i  ever  be  gemraUd  in  any 
oiher  vmy*  Most  of  these  miasmatic  diseases  also  are  peculiar 
to  man,  while  animals  on  their  part  are  invested  by  a  whole 
brood  of  communicable  diseases  no  less  specific  in  their  kind, 
each  distinct  from  the  other,  and  most  of  them,  although  some 
may  be  communicable  to  man,  are  incapable  of  multiplying  in 
t[je  human  body.  Cattle  ajipear  to  be  subject  to  a  variety  of 
malignant  and  communicable  fevers  from  w^hich  man  is  alto- 
gether exempt.  %th.  Certain  receptive  conditions,  or  a  predis- 
position (the  nature  of  which  is  unknown),  exists  in  individuals, 
which  appear  essential  to  the  development  of  the  specific  poisons 
and  the  establishment  of  the  disease,  and  immunity  against  a 
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repetition  of  the  disease  is  generally  conferred  by  one  attack  d 
the  same  disease,  an  immunity  which  has  been  proved  by  expei'' 
ment  on  an  enormous  scale  with  regard  to  small-pox ;  and  wifcfc    j 
regard  to  the  other  diseases  of  this  kind,  the  belief  in  snci 
immunity  is  deduced  from  extensive  observation.     But  the 
immunity  acquired  by  one  attack  of  any  of  these  diseases  is  of 
no  avail  against  the  rest.     Measles,  for  example,  renders  the 
body  proof  against  measles,  but  leaves  it  as  open  to  small-pox  as 
before,  and  so  on  of  the  rest.     lO^A.  With  regard  to  fennentatkni, 
putrescency,  or  decomposition,  there  is  some  reason  to  believe 
that  it  may  quicken  the  activity  or  facilitate  the  development  o( 
specific  morbid  poison  in  the  way  of  a  predisposing  causa   Dt 
Budd,  however,  believes  that  this  effect  has  been  much  over- 
rated." 

Glanders  and  rabies  canina,  two  diseases  as  to  the  contagions 
nature  of  which  there  can  be  no  doubt,  have  been  generally  coa- 
sidered  by  veterinarians  as  being  capable  of  spontaneous  origin. 
It  appears,  however,  that  writers  upon  human  pathology,  as  well 
as  Continental  veterinarians  of  great  repute,  are  of  opinion  that 
such  is  not  the  case.     M.  Chaveau  in  a  recent  speech,  in  which 
he  congratulates  Mr.  George  Fleming  upon  the  excellence  of  his 
work  on  Eabies  and  Hydrophobia,  joins  issue  with  him  as  to 
the  spontaneity  of  rabies  in  the  dog ;  and  Professor  Gamgee  and 
Dr.  Arthur  Gamgee,  in  their  paper  on  Glanders,  published  in 
Eeynolds*  System  of  Medicine,  strongly  support  its  non-spon- 
taneity in  this  country.     "  The  history  of  glanders,"  they  state, 
*'  amongst  the  lower  animals  in  this  country  leads  us  to  form  the 
opinion  that  it  never  originates  spontaneously  in  our  climate. 
We  must  fully  admit,  however,  as  we  have  already  done,  that  bad 
feeding,  bad  ventilation,  and  excessive  work  are  powerful  predis- 
posing causes  of  this  disease,  and  to  a  great  extent  explain  the 
ravages  wliich  it  has  often  caused  amongst  the  horses  of  armies 
which,  in  time  of  war,  from  the  large  and  indiscriminate  purchase 
of  horses  that  must  necessarily  be  made,  contain  abundantly  the 
germs  of  disease."     Again,  the  editor  of  the  Veterinarian^  in  the 
leading  article  of  that  journal,  March  1873,  says — "To  endeavour 
to   prove   that    infectious   maladies    cannot   be   spontaneously 
developed   would   be   a  hopeless  task,  the  more  so,   as  it  is 
impossible  to  escape  from  the  dilemma  which  is  established  by 
the  question — How  did  the  first  case  arise?     But  the  pathologist 
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^  be  content  to  know  that  all  the  positive  evidence  is  in  favour 
rfthe  conchiaioa  that  contagious  diseases  do  not  arise  naturally 
ii  this  conatry.  There  are  always  centres  of  infection,  and  from 
them  diseases  will  spread,  with  a  rapidity  proportioned  to  the 
&?aumble  or  adverse  character  of  the  surrounding  circumstances ; 
tat  the  circumstances  do  not,  according  to  observation,  produce 
tlif  disease  when  the  infecting  genns  are  absent/* 

Such  are  a  few  of  the  arguments  that  might  be  brought  for- 

tnml  in  support  of  non-spontaneity,  and  it  must  be  confessed 

that  tliey  are   very  strong   and   difficult   to   overcome.     Not* 

vitlistaDdiDg  their  force,  and  the  high  authorities  from  which 

they  eoianate,  the  author  is  of  opinion  that  it  can  be  proved 

*liat  glanders,  rabies  canina,  tlie  distemper  in  dogs,  as  well  as 

theantlu^x  or  carbuncular  diseases  of  horned  cattle,  which  are 

j^fopagated  by  inoculation,  are  spontaneously  developed  in  tliis 

climate,   the    last-named    diseases  —  the    carbuncular  —  never 

oi^inating  otherwise,  unless  indeed  there  be  an  'accidental  or 

designed  inoculation,     I  have  arrived  at  tliis  conclusion  from  a 

caitiiul   and   extended   course   of  obser\^ation»  and   after  duly 

weighing  the  evidence  upon  botli  sides  of  the  question,     Mr. 

[■Geoi;ge  Fleming,  in  his  excellent  book  on  Eabies,  already  referred 

i>,  BAJB — **  In  certain  maladies  which  develop  a  contagium  cap- 

Me  of  producing  the  same  morbid  disturbance  that  characterises 

tiem  wisen  transferred  to  heulthy  animals,  we  are  almost,  if  not 

Bther,  compelled  by  the  force  of  reasoning,  and  tlie  power  nf 

table  facts,  to  admit  their  spontaneous  origin  from  a  con- 

.e   of    circumstances,   many   of    them   perhaps   obscure, 

(vhose  operation  we  are  not  always  able  to  trace,  save  in  the 

directs  produced  in  the  cre^itures  subjected  to  their  operatioiL 

nme  vimlent  and  well-known  diseases  in  the  lower  animals 

must  be  placed  in  this  category,  and  among  them  we  need  only 

tiow  mention   those    vulgarly  designated  '*  glanders,"  "  farcy/' 

%ud  **  strangles "  in  the  horse,  anthrax  in  cattle,  the  so-called 

'typhus"  in  pigs,  and  distemper  in  the  dog.     Numberless  facts, 

«lmo5t  ever}"  day's  veterinary  experience,  appear  to  denion- 

lii  the  most  uninistakeable  manner  that  these  airections 

ay  be  develo jied  dii-ectly,  without  the  intervention  of  any  infec- 

ing  mediunL" 

Without  any  further  quotation,  I  now  purpose  to  relate 
reij"  briefly  aome  few  facts  which  seem  to  be  positive  evidence 
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in  favour  of  the  spontaneous  origin  of  the  above-name^l  dis 
eftscs.     At  the  same  time,  it  must  he  clearly  understood  tJiati 
with  the  exception  of  the  carbuncular  affections  of  horned  cattl 
mid  sheep,  these  contagious  diseases  are  but  rardy  deielopd,] 
and  never  propagated,  otherwise  than  by  infection  and  contagioa  j 
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DISEASES. 

Several  horses  in  a  stud  are  simultaneously  or  successitely  1 
attacked  Ity  some  epizootic  disease^  from  which  some  die,  the  j 
majority  recover.      One  or   two   overcome  the  epizootic^  bull 
remain  debilitated,  unthrifty,  have  a  cough,  lose  condition;  ml 
fact,  they  hang  lire,  as  it  is  commonly  termed — the  convalescence  J 
being  prolonged  and  most  unsatisfactory,  one  day  seeminglyj 
doing  well,  the  next  day  off  tbeir  feed,  shivering,  with  a  staringj 
coat,  and  a  '*  tucked-up  "  tlank.     In  the  course  of  a  period  ei*] 
tending  over  a  week  or  two,  or  as  many  months,  a  suspicioa 
discharge  appears  at   the   nose,   the   submaxillar)^  lymphatic 
become  hard  and  swollen,  tlie  Schneideriun  membrane  assume 
an  unhealthy  aspect — coppery  or  leaden  in  hue — and  after 
time  tlie  unmistakeable  idconition  of  glanders  is  seen  in  tl 
nostril,  farcy  buds  appear  on  various  parts  of  the  body,  and  th 
animals  are  now  unmistakeably  glandered  and  farcied.    If  ke 
in  company  with  other  horses  the  disease  wall  be  commxmiciit 
to  the  healthy  ones,  but  if  the  suITerer  be  isolated  early 
destroyed,  no  further  mischief  accrues.     From  bad  feeding,  over- 
work, or  ill-treatment,  the  disease  termed  diabetes  insipidus 
induced;   tlie  majority  of  the  animals   recover   under  prop 
treatment  and  a  better  regime.     Some  of  them  remain  subje 
to  a  return  of  tlie  polyuria  from  very  trivial  causes,  and  fina 
it  assumes  an  incurable  character,  remaining  persistent  in  spill 
of  tonics,  good  food,  pro[>er  ventilation,  drainage,  exercise,  &c. 
tlie  emaciation  increases,  farcy  buds  apj^ear  on  the  surface  of  tl 
body,  suppurate,  and  discharge  an  unhealthy  pus.     By-and-l 
adischai-i^e  issues  from  the  nose,  and  upon  examination  the  hor 
is  found  both  glandered  and  farcied ;  and,  as  in  the  other  instiinc 
mentioned,  a  centre  of  contagion  is  thus  formed,  irom  which  the 
disease  spreads  if  precautionary  measures  have  not  been  taken 

Glandex^  from  contagion  is  always  made  manifest  by  a  * 
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charge  from  the  nose,  or  by  the  formation  of  suppurating 
abscesses  along  the  coarse  of  the  lymphatics,  without  the  advent 
of  an  interposing  disease.  Glanders  produces  glanders — and 
farcy  is  but  a  diflerent  manifestation  of  it — as  small-pox  pro- 
duces snmll-pox,  but  the  specilic  virus  of  glanders  may  be 
developed  by  the  degradation  of  tissue  consequent  upon  the 
ravages  of  another  disease.  Thus,  in  my  own  experience,  in 
addition  to  the  examples  already  brout,dit  forward,  and  which 
may  be  said  to  occur  not  very  rarely,  glanders  has  succeeded  to 
a  prolonged  attack  of  rheumatism  in  a  weakly  made,  narrow 
loined  horse,  to  castration  in  the  donkey,  and  it  has  repeatedly 
appeared  in  new  and  damp  stables,  amongst  horses  wcIl-cared 
for  and  humanely  treat-ed  in  every  way,  and  where  contagion 
or  infection  w^re  quite  out  of  the  question,  indeed  impossible. 

Babies,  like  ^hinders,  is  occasionally  found  to  oiiginate  spon- 
taneously in  this  country,  although  many  learned  arguments 
have  been  brought  forward  to  prove  the  contrary.  The  reader 
is  referred  to  Mr.  Fleming's  work,  where  he  will  find  the  subject 
moat  ably  discussed.  In  support  of  the  many  instances  brought 
forward  by  Mr,  Fleming  to  prove  this  interesting  puint,  I  may 
state  a  circumstance  which  came  under  my  own  immediate 
notice  some  years  ago.  A  watcli-dog  which  was  generally  kept 
on  the  chain  became  rabid,  and  bit  some  cows  and  pigs  on  the 
farm  before  he  was  destroyed.  In  a  few  weeks  afterwards  the 
animals  bitten  became  rabid— both  pigs  and  cows.  Now,  it  is 
a  very  easy  thing  for  the  supporters  of  the  contagious  origin 
of  the  malady  to  say,  **  You  have  no  proof  to  shuw  us  that 
the  dog  was  not  bitten  by  a  rabid  animal,  and  that  it  did  not 
become  rabid  from  this  cause."  It  is  certainly  very  difficult 
to  disprove  an}i.hiiig  that  might  be  asserted,  but  the  facts  of 
the  case  were  as  follows : — The  farm  %vas  in  a  di^strict  of  Wales 
where  rabies  had  been  unheard  of  for  many  yeai's,  indeed  where 
such  a  malady  was  almost  unknown ;  the  dog  had  been  on  the 
fai*m  since  its  puppyliood,  and  was  genemlly  kept  on  tlie  chain. 
It  may  be  argued  that  these  are  hut  ncj^ative  facts.  It  is,  how- 
ever, positive  that  no  rabid  dog  had  been  seen  in  the  neighbour- 
hood for  ten  years  at  least,  and  that  the  dog  was  not  bitten  by 
any  dog,  rabid  or  othenvise  ;  and  that  the  disease  was  rabies  was 
abundantly  proved  by  its  development  in  the  animals  bitten. 

As  to  the  origin  of  carbuncular  disetises,  sutlicient  evidence 
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can  be  brought  to  prove  that  they  originate  from  eiron  ia  i 
feeding  (see  Carbuncular  Diseases),  that  they  are  contagiooi^ 
by  inoculation,  and  become  developed  both  in  pigs,  dogs,  and  - 
human  beings  which  have  eaten  the  flesh,  as  well  as  from  tliB  ■ 
bites  of  insects  which  have  been  in  contact  with  the  bodies  of  ] 
such  diseased  animals.    Now,  if  it  be  possible  for  earbuncalar 
diseases  to  become  spontaneously  developed,  it  may  very  po^ 
tiiiently  be  asked,  why  is  the  spontaneous   development  of 
glandei-s   and  rabies   canina  an  impossibility?      I  think  the 
conclusion  is  self-evident  and  irresistible,  and  that  all  imputiil 
men  will  at  once  admit  the  possibility  of  spontaneity  of  origm 
to  these  diseases  in  this  country.    Whilst  suflScient  proof  ii 
furnished  of  this  by  the  history  of  these  maladies,  the  hiatoiy 
of  other  contagious  diseases  proves  that  they  never  originate  in 
the  United  Kingdom,  and  that  they  become  developed  and  are 
l)ropagated  by  contagion  or  infection  only.     I  refer  more  pa^ 
ticularly  to  those  affections  which  are  known  under  the  tenm 
rinderpest   (cattle    plague),  pleuro-pneumonia   (lung    disease), 
eczema  epizootica  (foot-and-mouth  disease),  and  variola  ovina 
(sheep-pox), 

THE  COXTAGIUM. 

The  morbific  material  which,  when  once  developed  in  the 
organism  of  an  animal,  possesses  the  property  of  causing  the 
formation  of  an  identical  material  in  the  body  of  another  animal, 
when  it  is  there  implanted  by  direct  inoculation  or  contact, 
or  indirectly  through  various  channels,  such  as  the  water  the 
animals  drink,  or  through  the  medium  of  the  atmosphere — 
infection — is  termed  a  contagiutn,  morbid  poison,  materies  marbi, 
specific  disease  poison,  vims,  &c. ;  and  is  supposed  to  consist  of 
germs — bioplasm,  albuminoid  substances  in  various  molecular 
but  undefined  conditions,  and  noxious  emanations  or  gases. 

Of  a  germ. — "  The  term  (jferm  can  only  be  directly  applied  to 
a  particle  that  is  alive  ;  but  there  are  multitudes  of  different  kinds 
of  germs.  It  used  to  be  supposed  that  the  germ  gi-ew  in  a 
manner  i)oculiar  to  itself;  but  we  now  know  that,  however  varied 
may  be  the  substances  resulting  from  the  changes  taking  place 
in  germinal  matter,  every  kind  of  this  living  material,  at  every 
stage  of  existence,  gi-ows  essentially  in  the  same  manner,  though 
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.liJveiy  different  rate.  Every  germ  comes  from  living  or 
f^erminal  matter,  and  from  this  only.  A  particle  of  living  matter 
less  than  Txro.oin>t'i  of  an  inch  in  diameter  is  a  living  germ.  It 
may  take  up  lifeless  matter,  and  convert  this  into  living  matter 
like  itself,  and  tlms  (jroiv.  It  may  then  divide  and  subdivide, 
and  thus  a  mass  of  considerable  size  may  result  The  original 
gemi  may  give  rise  to  successive  generations  of  new  particles, 
having  similar  powers  or  properties ;  or  from  it  may 
^te  higher  types  of  organisation,  having  special  formative 
powers,  from  which  new  germs  may  or  may  not  proceed  So 
that  a  genn  is  hut  a  particle  of  living  iiiaikr  which  hm  been 
dttached  from  already  Hclng  matter^  and  tht^  living  midtcr  came 
from  matter  of  some  sort  tvhick  lived  before  i^."— (Dr.  Lionel  Beale.) 
"  If  the  opinion  '*  (says  the  same  writer)  "  is  very  generally 
itertained  that  tlie  viatcries  viorhi,  the  virm  or  contagium  of 
contagious  diseases,  consists  of  germs  which  are  introduced  into 
the  organism,  tliere  is  at  any  rate  much  diifereoce  of  opinion 
concerning  the  exact  natiu^e  of  the  germs  in  question,  and  indeed 
of  the  nature  of  germs  generally,  as  well  as  upon  the  question 
of  origin  of  tliese  bodies,  and  the  manner  in  wiiich  they  act 
And  surely  it  is  a  point  not  only  profoundly  interesting,  but  of 
vast  practical  importance,  and  worth  any  efibrt  to  determine, 
whether  the  germs  upon  wliich  the  cumnmnicability  of  conta- 
gious diseases  alone  depends  are  certain  species  of  lo%v,  simple 
oiganism  of  definite  character,  produced  in  the  outside  world 
independent  of  man,  or  are  bodies  which  have  originated  in  man 
himself,  or  are  to  be  regarded  as  degraded  forms  of  h ving  matter, 
derived  by  direct  descent  from  some  form  of  human  (or  animal) 
living  germinal  matter  or  bioplasm.  If  the  first  supposition^^ 
find  tliis  is  the  favourite  doctrine  at  the  present  time — should 
turn  out  to  be  correct,  there  appears  much  less  hope  of  extir- 
pating the  diseases  the  germs  produce,  than  if  the  last-mentioned 
theory,  or  some  modification  of  thin,  should  turn  out  to  be  true/' 
In  a  work  of  this  kind  it  would  be  unprofitable  to  speculate 
further  upon  the  pliysical  properties  of  specific  disease  poisons, 
llie  author  may,  however,  be  permitted  to  state  that  he  believes 
that  they  exist  in  the  form  of  lowly  organised  structures  possess- 
ing some,  degree  of  vital  properties,  are  capable  of  reproducing 
themselves,  that  they  originate  in  the  animal  body,  derived  from 
some  form  of  animal  bioplasm ;  and  when  so  developed,  are,  as 
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proved  in  tlie  life  history  of  tlie  Bacillas  aTi(hra&i$^  CKpaiiB  i 

transmissioii  to,  and  reproduction  in»  animals  sometimes  of  1 
same  species  only,  but  often  in  those  of  different  species^  andia 
man.     For  further  iufonnatian  upon  the  origin  of  germs^  the! 
reader  is   referred   to   Bastian,  Owen»   Pasteur,   Pouchet,  aadj 
Sanderson  on  Contagium  viimm. 

The  vims  of  contagions  diseases  is  generally  contained  in  its  j 
concentrated  and  most  active  form  in  the  discharges  whickj 
emanate  from  that  particular  part  of  the  body  which  is  wA 
specially  aflected  ;  thus  vaccine  virus  is  obtained  from  the  vesicle', 
&c.  But  this  by  no  means  proves  that  the  whole  mass  of  blood, 
and  the  tissues  generally,  are  not  impregnated  with  the  poison; 
indeed  facts  prove  the  contrary,  and  the  most  conclusive  one  tliat 
can  b€  brought  forward  is  that  brought  out  by  the  experiineiit  of 
the  late  Professor  Coleman,  who  produced  glanders  in  the  asa  by 
transfusing  blood  into  its  veins  from  the  carotid  artery  of  a  | 
gland ered  horse. 

The  contagium  or  virus  of  a  contagions  disease  produces  its  | 
effects  more  readily  when  freshly  i^moved  from  a  diseased 
animal ;  it,  however,  retains  its  contagious  properties  for  a  veiy  j 
long  time.  Glanders  virus^  vaccine  lymph,  and  cattle  plagtifl] 
poison  all  act  with  more  or  less  energy,  if  kept  from  undergoing  j 
the  process  of  putrefaction,  after  a  long  period  has  elapsed  aincfij 
their  removal  from  the  diseased  animal.  Their  poisonous  ] 
perties  are,  however,  destroyed  by  heat,  it  is  said,  of  120*F.jJ 
but  extreme  cold  seems  to  have  no  eftect  upon  them,  nor  uj 
the  Bacillas  anihracis,  which  iias  been  stated  to  retain  it^  activit 
even  after  boiKng  ;  but  later  experiments  have  proved  that  i 
spores  are  rendered  innocuous,  even  after  two  minutes*  boi] 
as  well  as  by  the  pressure  of  twelve  atmospheres  of  oxygen. 

The  primary  effect  of  a  specific  disease-poison  is  a  deterioration 
of  the  blood,  and  at  the  same  time  a  multiplication  of  the  i>oison 
itself.  Some  of  the  most  virulent  poisons  produce  their  dele- 
terious effects  in  a  very  short  time,  wlulst  others  have  a  prolonged 
period  of  incubation.  For  example,  splenic  fever  and  death  may 
be  induced  in  a  few  hours  after  inoculation,  whilst  the  deleterious 
effects  of  the  pleuro-pneumonia  contagium,  or  that  of  rabies,  maj 
not  be  developed  for  weeks  or  even  months  after  it^  introductio 
into  the  body.  Some  contagious  poisons  again  seem  to 
one  class  of  animals ;  thus  pleuro-pneumonia  is  only  contagiou 
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in  homed  cattle.  Epizootic  eczema  ori^nates  in  cattle,  but  h 
capable  of  transmission  by  direct  contact  to  many  other  animals, 
and  even  to  man.  Glanders  aflects  the  borse  and  ass,  but  is 
commnnicable  to  man,  dogs,  sheep,  goats,  rabbits,  and  mice, 
by  inoculation;  and  rabies,  ori^^^inating  in  the  dog,  is  capable 
of  transmission  to  the  majority  of  animals  and  to  man  by 
inoculation.  These  peculiarities  in  the  action  of  morbid  poisons 
are  mysterious  and  unaccountable.  We  must,  however,  accept 
them  as  facts  that  investigation  may  some  day  throw  light 
upon. 

The  actions  of  specific  disease-poisons  are  compared  to  that 
of  ordinary  poisons,  or  medicinal  remedies  given  in  poisonous 
doses.  They  seem  to  follow  certain  general  laws/ the  most 
important  of  which  are — First ,  that  they  have  all  certain 
definite  and  specific  actions;  secand,  that  they  all  lie  latent  in 
the  system  a  certain  but  varying  period  of  time  before  those 
actions  are  set  up;  and  third,  that  the  phenomena  resulting 
from  their  action  vary,  in  some  degree,  according  to  the  dose 
and  to  the  receptivity  of  tlie  patient. 

The  first  law,  or  that  of  the  definite  and  specific  actions  of 
poisons,  cannot  be  doubted ;  for  if  it  be  supposed  that  agents 
acting  on  the  human  body  do  not  produce  their  effects  according 
to  certain  definite  laws,  we  can  neither  determine  the  seat  nor 
the  course  of  any  disease,  nor  direct  nor  judge  of  the  operation 
of  remedies.  No  one,  for  instance,  has  seen  castor  oil  produce 
Btanus,  or  colchicum  intoxicate  the  brain,  or  opium  inflame  the 
pleem  Tlie  physician  perfectly  well  knows  that  the  first  of 
these  substances  acts  on  the  intestines,  the  second  on  tlie  liga- 
ments, and  the  third  on  the  nervous  system  generally.  Tlie 
Dtion  of  poisons,  therefore,  is  not  accidental,  but  determined  by 
certain  definite  laws. 

The  action  of  poisons,  though  definite,  is  variously  iLmitcd. 
Some  poisons,  for  instance,  act  on  one  membrane,  or  on  one 
organ,  or  on  one  system  of  organs;  while  other  poisons  extend 
their  action  over  two  or  more  membranes,  or  organs,  or  systems 
of  organs,  or  even  over  the  whole  animal  frame.  We  have 
examples  in  aloes  and  jalap  of  substances  that  act  mainly  upon 
the  mucous  membrane  of  the  alimentary  canal  In  digitalis  we 
have  an  instance  of  a  medicine  that  principally  acts  on  the  heart* 
greatly  reducing  or  even  stopping  its  action ;  while  strychnine 
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is  an  example  of  a  medicine  acting  on  the  parts  supplied  by 
spinal  cord,   producing  powerful   and  sometimes  fatal 
action  of  every  voluntary  muscle  in  the  boily. 

It  is  seldom,  however,  that  the  action  of  poisons  is  limi 
to  one  niembnine,  or  organ,  or  system  of  organs.     The  grea\ 
number  of  these  noxious  agents  more  usually  act  on  two 
moi^  membranes,  or  organs,  or  systems  of  organs.     Elateri 
for  instance,  acts  on  the  mucous  membrance  of  the  intesti 
cauab  and  on  the  kidneys.     Tobacco  nauseat-es  the  stoiui 
intoxicates    the   brain,    and   affects  the    action   of  the  h 
Antimony  has  an  equally  extensive  range ;  it  induces  cutaneoi 
pei-gpiration,  acts  cathartically  and  emetically,  and  iu  large  doi 
appears  to  cause  gangrene  of  the  lungs.     Alcohol  and  opium  ai 
examples  of  substances  acting  still  more  generally,  affecting  n( 
only  the  action  or  secretion  of  every  organ  or  tissue  of  the  body^ 
but  even  in  some  instances  altering  their  structure.    Thus  alcobnl 
in  its  most  limited  action,  has  been  shown  to  cause  structural 
disease  of  the  liver,  of  the  stomach,  and  of  the  coats  of  the 
arteries.     From  the  circumstance  of  these  substancas  acting,  not 
only  generally,  but  inducing  local  lesion,  they  resemble  in  the'u?, 
effects  those  of  many  morbid  poisons,  as  that  of  typhus  fever, 
scarlet  fever,  of  small-pox,  or  of  syphilis. 

The  second  important  law  of  poisons  is,  that  they  lie  latent  i 
the  system  for  a  period  of  time  which  varies  in  ditierent  indi 
duals,  before  they  set  up  their  specific  actions.     Rhubarb,  for 
instance,  produces  no  immediate  result,  but  lies  dornuint  in 
system  sijc  or  eight  hours  before  its  action  is  sensible  on  tl 
bowels ;  opium,  in  the  usual  dose,  is  generally  thirty  minui 
before  it  suljdues  the  brain.     The  convulsions  from  strychni 
do  not  follow  till  twenty  minutes  after  its  administration ; 
perhaps  every  substance,  except  hydi^ocyanic  acid,  has  a  great 
or  less  sensible  period  of  latency. 

When  a  medicine  acts  on  more  parts  than  one,  a  consideral 
space  of  time  may  elap^se  after  it  has  affected  one  organ  before 
afiects  another :  thus  tbgitalis  frequently  occasions  emesis  befi 
it  acts  on  the  heart,  and  the  action  of  mercury  on  the  bowels 
frequently  sensible  for  many  weeks  before  the  gums  and  sail 
glands  are  atiected.  The  doctrine  of  the  latency  of  poisons 
indeed  so  generally  admitted,  that  the  actual  period  has  been 
point  on  which  the  condemnation  or  acquittal  of  a  prisoner  trii 
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[for  miipfler  has  tnnied  in  our  courts  of  justice,  when  certain 
|jK»isons  have  been  supposed  to  have  been  given. 

The  ihird  great  law  of  poisons  is,  that  their  effects  are  modi- 
'fied  by  the  dose,  the  temperament,  and  the  existing  state  of  the 
i  constitution,  mentally  and  bodily,  of  the  recipient.  The  effect 
I  of  the  duse  in  itiodifying  the  pathological  phenomena  of  disease 
litmy  be  exempliHed  in  the  actions  of  oxaHc  acid  and  of  arsenic. 
[The  specific  action  of  oxalic  acid  is  to  infiarae  the  mucous  mem- 
[brane  of  the  stomach;  but  to  insure  this  eilect  the  dose  must  be 
llimited,  ao  that  this  poison  may  lie  in  the  system  many  hours. 
[On  the  contrary,  if  the  dose  be  excessive,  and  rapidly  absorbed, 
J  the  poison  so  disorders  all  the  functions  of  the  three  great  nervous 
Iceutres  that  life  is  destroyed  in  a  few  minutes.  Arsenic,  like- 
pvise,  is  a  poison  which  inflames  and  ulcerates  the  mucous  mem- 
itraue  of  the  alimentary  canal,  but  it  requires  some  hours  to  set 
^  Up  its  specific  actions ;  for,  when  the  dose  is  large,  it,  in  like 
j  manner,  destroys  by  general  irritation,  and  before  traces  of 
[morbid  change  of  stmcture  can  be  appreciated  after  death.  It 
follows  from  this  law,  tliat  the  larger  the  dose  or  the  greater  the 
I  intensity  of  the  poison,  tlie  more  rapid  its  action,  and  the  less  the 
►  probability  of  finding  any  trace  of  specitic  lesion  induced  by  it/' 
In  the  same  manner  the  action  of  specific  disease  poisons  is 

I  also  limited,  some  affecting  one  membrane,  or  one  organ,  or 
one  system  of  organs.  Morbid  poisons  have  also  their  periods 
of  latency,  during  which  they  seem  to  lie  in  the  system  before 
exercising  their  specific  actions.  This  period  of  incubation 
is  indefinite  in  some  diseases;  whilst  in  othei's,  such  as 
rinderfKtst,  it  is  definite,  producing  its  specific  action  in  seven 
or  eight  days.  In  atldition  to  its  action  upon  a  membrane, 
or  organ,  or  upon  the  whole  body,  a  specific  virus  has,  besidcj* 
poisonous  eflect^  upon  the  bhxHl,  the  power  of  causing  certain 
ihysic^d  alterations  in  that  fiiiid.  Andral  has  found  that  a 
Bpecific  cause  has  a  tendency  to  destroy  or  reduce  the  quantity 
"of  fibrin  in  the  blood,  and  that  this  defect  of  fibrin  is  the 
cause  of  the  gi-eat  tendency  to  ha^moirliage,  and  to  that  stasis 
Jor  congestion  so  remarkable  in  typhus  fever,  scarlatina,  and 
i>ther  specific  diseases. 

The   fiicts  and  arguments  which  have  been  adduced  prove 

lat  morbid  poisons  act  in  all  instances  not  capriciously,  but 

urding  to  certain  definite  and  specific  laws,  modified  by  the 
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influence  of  climate,  temperament,  or  the  magnitude  of  tlie  dose ; 
also,  that  they  mingle  with  the  blood,  with  which  they  continue 
in  latent  combination  a  certain  but  varying  period  of  time ;  and 
likewise  that  many  of  them  are  capable  of  co-existing  together 
in  the  same  system.  A  knowledge  of  these  facts  is  necessary  to 
the  proper  understanding  of  this  class  of  diseases,  and  it  is  hoped 
that  by  their  application  many  of  the  diflBculties  which  have 
hitherto  obscured  the  doctrines  of  fever,  of  syphilis,  of  hydro- 
phobia, and  of  many  other  diseases  incident  to  this  class  of  morbid 
poisons,  may  be  removed,  and  that  this  portion  of  medical  science 
may  be  placed  on  a  surer  foundation^  if  not  on  a  permanent 
basis. 


CHAPTER   XV. 
CONTAGIOUS   DISEASEa 
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Synon^s, — Rindcrpesi  (G*) ;  Ti/phiis  bottm  contagiosits  *  (L.) ; 
Fiiv^rt  pfsiikntielk  dti  rp*08  Mtail  (F.) 

DeJinUion. — A  specific,  malignant,  and  contagions  fever,  in- 
digenous to  the  A9i<atic  steppes  of  Russia,  also  Hindostan, 
Persia,  China,  Burmah,  Cochin -China,  Tliibet,  Ceylon,  &c., 
never  occurring  in  this  country  but  as  the  result  of  direct  or 
indirect  communication  between  imported  cattle  (whicli  have 
been  exposed  to  the  contaginra)  and  those  of  our  own  shores. 
It  is  unknown  in  America  and  Australia.  The  disease  has  a 
period  of  incubation,  varying  from  four  to  eight  days,  at  the  end 
of  which  time  its  loctj  manifestations  are  generally  developed. 
It  runs  a  definite  coui'se,  and  usmxUy  terminates  fatally;  but 
where  recover}'  takes  place,  the  animal  is  rendered  unsusceptible 
to  another  attack. 

It  is  essentially  a  disease  of  tlie  bovine  family  (the  ox,  auroch, 
and  zebu),  but  it  may  be  communicated  to  the  sheep,  goat,  deer, 
camel,  giraffe,  antelope,  gazelle,  and  even  the  peccary. 

It  is  said  that  an  accidental  inoculation  of  the  human  skin 
with  the  juices  of  an  animal  which  had  died  of  rinderpest  has 
caused  the  formation  of  a  pustule  similar  to  that  of  variohi 
vaccina2. — (See  Appendix  to  the  Third  Report  of  the  Cuinmis- 
sioners  appointed  to  inr^uire  into  the  origui,  nature,  &c,  of  the 
Cattle  Plague,  page  79.) 

*  The  word  eontag%o9M»  waa  Introduced  into  mcdklnfl  by  Yegetiui,  Mid  is  now 
rBOOgnkod  oa  a  genetic  term. 
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Tlie  specific  poison  or  contagium  absorbed  into  the  blood 
gives  rise  to  primary  fever.  This  fever,  as  indicated  bjri 
rise  in  the  temperature,  precedes  all  other  symptoms,  and 
occurs  in  a  period  mnging  from  thirty-six  to  forty-eight  boon 
after  an  animal  has  been  inoculated.  The  elevation  of  tern- 
l)erature  varies  to  some  extent.  As  an  average  of  the  noraul 
temi)erature  of  the  healthy  ox  during  different  periods  of  the 
day,  101°  may  be  accepted.  During  rumination  it  may  be  as  higk 
as  103°,  and  may  then  fall  to  100°,  or  even  lower.  Taking  101' 
as  the  standai-d  average,  it  has  been  found  that  the  temperetme 
may  rise  2°,  or  even  3°,  in  from  thirty-six  to  forty-eight  houre  ate 
inoculation,  namely,  to  103°  or  104°;  this  elevation  of  temperatore 
occurring  when  the  animal  appeai-s  to  be  otherwise  perfectly  vel 
From  this  we  learn  that  the  true  period  of  incubation — ^latency- 
is  very  short  indeed,  and  that  although  there  are  no  symptoms 
visil)le  to  the  ordinary  observer,  the  disease  has  actual  existence. 

Two  days  after  the  perceptible  rise  of  temperature  has  began, 
an  eru])tion  on,  and  a  j)eculiar  appearance  and  condition  of  the 
mucous  membrane  of  the  mouth  is  seen,  having  some  resem- 
blance at  first  sight  to  the  appearance  of  that  found  in  the  foot- 
and-mouth  disease.  In  some  rare  instances,  however,  this 
characteristic  symptom  has  been  absent.  I  have  seen  it  in  every 
case  of  the  i>lague  but  one  which  has  fallen  under  my  own 
observation,  and  usually  veterinaiy  surgeons  have  been  able  to 
diagnose  the  disease  by  its  presence.  Almost  simultaneously 
with  this  ai)pearance  of  the  mouth,  the  mucous  membrane  of  tlie 
vagina  of  the  cow  becomes  peculiarly  altered.  One  or  other  of 
these  signs  is  rarely  absent ;  so  that  when  they  are  taken  in 
connection  with  the  elevation  of  the  temperature,  the  diagnosis 
of  the  disease  can  be  made  with  certainty. 

On  the  day  following  the  eruption  in  the  mouth,  or  abont 
suventy-two  lioui-s  alter  the  first  elevation  of  temperature,  the 
animal  may  be  obseiTcd  to  be  a  little  ill,  to  have  less  appetite 
than  usual,  and  to  ruminate  irregularly.  Even  at  this  time, 
however,  the  pulse  may  be  unaltered.  On  the  following  day, 
the  fourth  from  the  first  rise  of  temperature,  the  animal,  for 
the  fii-st  time,  shows  marked  symptoms  of  illness;  and  this 
l)eriod,  which  may  be  one  hundred  and  ten  hours  after  the  real 
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commencement,  is  usually  considered  by  superficial  obsel^ers  as 
Uie  beginning  of  the  disease,  T!ie  seriousness  of  the  oversight 
is  obvious,  ou  account  of  the  great  importance  of  the  earliest 
possible  separation,  isolation,  or  more  particularly  the  slaughter 
of  the  diseased  animal,  and  of  all  cattle  with  which  it  may  have 
been  in  contact 

Alter  the  foiulh  day  is  over,  the  constitution  is  thorouj^hly 
invaded.  Then  ensue  tlie  urgent  symptoms — the  drooping  head, 
hanging  ears,  distressed  look,  rigors  and  twitchings  of  the 
finperficial  muscles,  failing  pulse,  oppressed  breathing,  foetid 
bi"eath,  and  the  discharge  from  the  eyes,  nose,  and  mouth. 

I>uring  the  sixth  day  there  occurs  a  great  diniitmtion  of  the 
contractile  force  of  the  heart  and  voluntary  nniscles,  the  pidse 
becomes  feeble  and  thready,  the  respimtory  movements  are 
modified,  and  the  animal  sometimes  shows  such  weakness  in  the 
limbs  that  it  has  been  tliought  that  some  special  affection  of  the 
spinal  nerves  must  exist  The  temperature  now  rapidly  fulls, 
and  signs  of  a  great  diminution  in  the  normal  chemical  changes 
in  tlie  body  present  themselves. 

De^th  usually  occurs  on  the  seventh  day  from  the  first  per- 
ceptible elevation  of  temj>eratui*e. 

Although  this  is  given  as  the  typical  course  of  the  disease, 
there  are  great  deviations  from  it,  as  some  animals  live  a  longer, 
many  a  much  shorter  time,  and  the  severity  and  secj^uence  of  the 
symptoms  vary  considerably. 

The  disease  is  indnceil  by  a  morbid  poison,  which  causes  in 
the  first  place  a  morbid  sUte  of  the  blood ;  for,  coincident  with 
the  first  elevation  of  temperature,  and,  of  course,  long  before 
there  is  the  least  outward  appearance  of  ill-health,  the  blood  of 
an  animal  which  has  taken  the  disease  contains  an  agent  which 
can  produce  the  plague  in  anotlier  animaL  In  other  words,  the 
earliest  fact  which  can  be  made  out  after  infection  is,  that  tlie 
blood  contains  the  poison  of  tlie  tUsease,  so  that  serum  obtained 
fit>m  it  will  give  the  disease  by  inoculation.  This  fact  was 
ascertaijied  by  Dr.  Sandei'son,  and  is  a  most  important  discovery, 
and,  according  to  the  Commissioners,  "  is  pregnant  with  conse- 
quences in  medical  do4:trine;"  for  though  (they  say)  the  exis- 
tence of  a  similar  fact  has  long  been  suspected  in  several  human 
diseases,  it  has  never  been  pmved  in  any.  When  the  Com- 
missioners made  this  assertion  they  were  evidently  ignorant  of  the 
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fact  that  Coleman  had  demonstrated  the  presence  of  the  glanders 
poison  in  the  blood,  and  had  induced  glanders  by  transfusion. 

The  morbid  poison  is  also  contained  in  the  discharges  from 
the  mouth,  eyes,  intestinal  canal,  &c.  of  an  animal  ill  from  the 
cattle  plague,  and  a  small  quantity  of  the  mucus  from  the  sose^ 
eyes,  or  mouth,  when  placed  in  the  blood  of  a  healthy  aninul, 
increases  so  fast,  that  in  less  than  forty-eight  hours,  periiapsia 
a  shorter  time,  the  whole  mass  of  blood,  weighing  many  pounds^ 
is  infected,  and  a  very  small  particle  of  that  blood  contaiw 
enough  poison  to  give  the  disease  to  another  animal  This  at 
once  accounts  for  the  rapid  spread  of  tlie  cattle  plague.  The 
agent  is  multiplied  to  a  lai^e  amount  in  a  very  short  space  d 
time.  How  soon  after  the  poison  is  put  into  the  blood  the 
animal  becomes  capable  of  giving  the  disease  by  natural  in- 
fection to  other  animals  is  not  determined,  but  in  all  probaMitj 
long  before  it  is,  as  it  were,  impregnated  with  the  poison;  for  it 
stands  to  reason  that  all  parts  of  the  body,  out  of  which  secre- 
tions are  poured,  must  contain  more  or  less  morbific  material 
when  that  material  is  contained  in  the  whole  mass  of  blood. 

It  has  not  been  determined  to  what  length  of  time  the  blood 
and  textures  retain  the  power  of  propagating  tlie  disease.  Pro- 
fessor Jessen  of  Dorpat,  however,  says  that  the  mucous  discharges, 
(.arcfuUy  protected,  occasionally  retain  their  power  of  causing 
the  disease  by  inoculation  for  no  less  than  eleven  months. 

The  morbid  poison  can  be  diffused  and  the  disease  commnni- 
cated  by  the  air  for  a  distance  of  about  five  hundred  yards ;  but 
beyond  this  distance  it  is  said  the  poison  remains  inoperative. 
It  is  also  conveyed  by  flies,  which,  after  resting  on  a  sick  animal, 
or  its  offal,  fly  about  and  alight  on  healthy  animals. 

The  fever,  as  shown  l)y  the  elevation  of  the  temperature,  be- 
gins when  the  poison  has  infected  the  whole  mass  of  blood,  or 
within  from  about  forty  to  sixty  hours  after  its  first  entrance 
into  the  system.  Coincident  with  the  elevation  of  temperature, 
the  chemical  clian^^es  in  the  body  are  augmented,  and,  according 
to  Dr.  Marcet,  one  of  the  j)roducts  of  degradation  of  tissue — ^the 
urea — is  largely  increased.  Soon  afterwards  the  blood  is  other- 
wise altered,  the  amount  of  fibrin  largely  increased,  the  amount 
of  water  lessened,  and  the  physical  condition  of  the  albumen 
altered ;  and,  according  to  Dr.  Beale,  the  proportion  of  soluble 
substances  is  also  largely  increased. 
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About  the  tliird  or  fourth  day  local  congestions  are  to  be  seen 
on  the  skin  and  visible  mucous  membranes,  var>ing  in  intensity 
and  in  size.  Stagnation  takes  place  in  the  small  capillaries  of 
many  parts  of  the  body,  the  blood  in  wliich  becomes  coagulated. 

great  increase  of  granular  matter  is  found  to  occur  both 
ithin  and  without  the  vessels  of  tlie  congested  parts.  The 
capillaries  become  greatly  enlarged,  and  the  spaces  between 
them  lessened  or  obliterated.  At  tlie  same  time  considerable 
nutritive  alterations  take  place  in  the  mucous  membrane  and 
skin,  leading  to  very  rapid  and  imperfect  growth  of  many  of 
the  cellular  elements,  and  followed  by  rapid  disintegration 
and  detacbment  in  the  form  of  discharges.  As  that  portion  of 
the  mucous  membrane  which  is  most  essential  for  digestion 
is  most  affected,  the  appetite  soon  fails,  rumination  ceases,  and 
large  accunndations  of  undigested  food  are  met  with  in  the  first 
stomach.  In  many  cases  the  villi  of  the  small  intestines  are  so 
destroyed,  that  even  if  food  were  taken  it  would  scarcely  be 
absorbed  in  sufficient  quantity  to  maintain  life,  and  hence  the 
rapid  exhaustion,  failure  of  the  heart's  action,  depression  of 
the  animal  heat,  and  general  sinking  of  the  powers^  In  some 
eases,  wlien  the  pmcess  is  more  superficial,  the  membrane 
rapidly  recovers  its  healthy  condition ;  and  it  is  curious  to  find 
that  one  affected  part  may  be  healing  wliile  another  is  just 
beginning  to  suffer. 

When,  as  sometimes  happens,  the  raucous  membrane  most 
affected  by  the  congestion  is  that  of  the  bronchi,  the  phenomena 
are  not  less  severe ;  indeed,  the  disease  is  sometimes  even  more 
rapidly  fatal.  A  slight  cough  is  soon  followed  by  accelerated 
breathing,  which  rapidly  increases  ;  and,  according  to  Drs.  San- 
dei-son  and  Bristowe,  the  difficulty  in  breathing  becomes  so  great, 
tliat  some  of  the  pulmonary  vesicles  are  broken,  and  erapliysema, 
not  only  of  the  lungs,  but  o£  the  subcutaneous  tissues  of  tlie  neck 
and  back,  is  thus  induced.  I  cannot,  however,  endorse  this, 
beijig  of  opinion  thitt  both  the  pulmonary  and  Bu1»cutaneous 
emphysemie  are  due  to  the  formation  of  gases  in  the  areolae  of 
the  connective  tissue. 

Dr.  Beale,  after  microscopically  examining  the  discharges  from 
the  mucous  membranes  with  the  highest  magnifjang  power, 
namely,  the  -g^oth  of  an  inch  objective  glass,  arrived  at  the 

iclusion    that    tlie    abundant    granular    matter    which    he 
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thus  discovered  consisted  of  living  particles — germinal  matter- 
that  they  constituted  the  morbid  poison,  and  that  the  variona 
local  congestions  were  due  to  the  abundance  of  these  particle% 
blocking  up  the  minute  capillaries.  This  Wew,  however,  has  not 
been  generally  accepted.  "  Very  possibly  the  granular  matter  maj 
contain  the  morbid  poison,  or  it  may  exist  in  a  granular  condi- 
tion too  minute  to  be  discovered  by  an  instrument  that  magnifies 
2800  diameters ;  that  is  to  say,  it  may  exist  in  a  definite  foim 
still  smaller  than  Txnr^Tn^tl^  of  an  inch ;  but  inasmuch  as  the 
granular  material  discovered  by  Dr.  Beale  has  no  definite  fonn 
which  distinguishes  it  from  material  discoverable  in  other  con- 
ditions of  the  animal  body,  it  cannot  be  said  that  the  virus  has 
as  yet  been  discovered.  Again,  chemistry  has  found  no  complex 
albuminoid  substance  in  a  state  of  rapid  chemical  change  capaUe 
of  communicating  its  own  action  to  the  albumen  of  the  serum 
of  the  blood  or  the  textures  of  cattle." — (Dr.  Saxdersos.)  Nor 
can  the  more  definite  experiments  of  Chauveau  be  said  to  prove 
more  than  that  the  morbid  material  of  this  and  other  contagious 
diseases  is  contained  in  the  cellular  elements  of  animal  dis- 
charges ;  in  fact,  that  the  cells  themselves  are  merely  the  vehides 
in  which  the  virus  is  contained. 

With  reference  to  the  true  nature  of  the  cattle  plague,  and 
its  identity  with  or  resemblance  to  various  human  maladies, 
many  theories  have  been  advanced  by  writers  upon  the  disease. 
Some  have  considered  it  to  be  the  precise  counterpart  of  typhoid 
or  enteric  fever,  and  this  view  has  been  held  by  the  Grerman 
pathologists  for  a  considerable  period,  and  was  undoubtedly  the 
view  held  by  most  veterinary  surgeons  who  had  the  oppor- 
tunity of  witnessing  it  in  this  country.  Dr.  Murchison,  however, 
successfully  combats  this  view,  and  very  lucidly  points  out 
its  error.  He  says,  "  Human  enteric  fever  is  characterised  by 
definite  and  easily  recognised  anatomical  lesions ;  and  for  my  own 
part  I  have  been  unable  to  discover  any  analogy  whatever  with 
them  in  those  of  rinderpest.  The  alterations  in  Peyer's  patches  in 
the  latter  disease  are  clearly  the  result  of  the  general  inflammation 
of  the  mucous  membrane,  and  tend  to  obliterate  the  glands, 
instead  of  rendering  them  more  prominent.  Their  resemblance 
to  the  lesions  of  enteric  fever  is  much  less  than  that  of  the 
condition  of  the  corresponding  glands  in  cases  of  cholera,  small- 
pox, scarlatina,  pyiemia,  and  other  blood  diseases.     It  is  probable 
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.  the  diminution  in  the  size  of  Peyer*s  patches  in  rinderpest. 

compared  with  the  glands  in  a  healthy  ox,  may  be  due  iu 

;lo  the  length  of  time  tliat  has  elapsed  since  digestion  hoa 

I  arretted,  as  it  is  well  known  that  these  glands  are  larger 

mofe  developed  during  the  digestive  process  than  during 

But,  whatever  be  the  cause,  notliing  can  be  greater  than 

I  mst  between  the  appearance  of  these  glands  on  the  tentli 
^  of  rinderpest  and  on  the  corresponding  day  of  human  enteric 

ver.    In  the  former  case  the  glands  have  ahnost,  if  not  entirely, 

Wlttppeared ;  in  the  latter  they  are  enormously  prominent,  owing 

U)  ulmormal  deposit  in  and  around  the  glandules."     Dr.  Mnr- 

I  chiscm  quotes   the   writings   of   several   observers,   who   agree 

Uut  the  intestinal  glands  are  not  enlarged ;   on  the  contrary, 

Uwttbey  are  usually  diminished  in  size,  often  covered  over  with 

a  larer  of  discoloured  and  softened  mucous  membrane*     "  Peyer's 

ftkuiis.'*  says  Professor  Simonds,  in  his  Beport  on  the  Cattle 

J^kgue»  pubhshed  in  the  Royal  Agricultural  Sc/cicff/s  Journai^ 

'1857,  "are  not  invariably  diseased;   but  like  other  follicular 

Opeoings  of  the  digestive  canal,  they  are  often  covered  with 

of  hinph,  beneath  which  ulcemtion  is  occasionally  ol)- 

but  more  frequently  the  surface  is  healthy,  although 

ilingfd  with  blood.**     After  further  comparing  cattle  plague  with 

tlrplHis,  influenza,  dysentery,  erj^sipelas,  scarlatina,  and  variola, 

lit,  Murchison  concludes  that  cattle  plague  has  no  resemblance 

^ihoid   fever,  typhus,   scarlatina,  erysipelas,  influenza,   or 

ater>%  but  that  it  resembles  small-pox.     He  says — 

1,  Small-pox  is  the  only  acute  contagious  exunthem  in  man 

bat  assumes  a  pustular  form.     Tlie  eruption  in  rinderpest  is 

^  pustular.     Any  (hrtereucc  between  the  two  eruptions  may 

lilv  be  accounted  for  by  the  differences  in  the  skin  of  man 

and  cattle.     Iu  both  cases  the  eruption  extends  from  the  skin 

to  the  interior  of  the  mouth  and  nostrils;    and  in  both  tlie 

are  often  interspei'sed  with  petechiie.      Moreover,  in 

^itain  eases  of  rinderpest  the  eruption  on  the  udder  assimies 

II  of  large  flattened  vehicles,  indistinguishable  from  those 
i  iry  cow-pox. 

**  2w  The  other  prominent  symptoms  of  rinderpest  are  also 
hose  of  small-pox — viz.,  pyrexia,  lumbar  pain,  running  from 
nostrils,  alvine  tlux,  albuminuria,  and  hLematuria,  and  the 
t^*phoid  state.' 
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"  3.  Tlie  anatomical  lesions  of  the  two  diseases  are  identical— 
viz.,  inflammation  of  the  mucous  membrane  of  the  air  passages 
and  digestive  canal,  dark-coloured  blood,  ecchTmosis,  and  • 
pustular  eruption  with  petechiae  on  the  skin. 

"  4.  In  both  diseases  a  peculiar  offensive  odour  is  exhaled 
from  the  body  both  before  and  after  death. 

"  5.  In  both  the  duration  of  the  pyrexial  stage  is  about  seven 
or  eight  days. 

"  6.  The  two  diseases  resemble  one  another  in  their  extreme 
contagiousness,  and  in  tlie  facility  with  which  the  poison  ii 
transmitted  by  fomites. 

"  7.  Both  diseases  can  be  propagated  by  inoculation.  This  cm 
be  said  with  certainty  of  no  other  human  malady  than  small-poL 

"  8.  In  both  diseases  there  is  a  period  of  incubation,  whidiii 
shorter  when  the  poison  has  been  introduced  by  inocnlalka 
tlian  when  it  is  received  by  infection." 

Dr.  Murchison  gives  four  more  reasons,  which  I  need  no* 
quote.    Tlie  promulgation  of  his  theory  during  the  prevalence 
of  the  plague  in  1866  led  to  the  belief  that  vaccination  would 
prove  a  preventive,  and  immediately  cattle  all  over  the  conntry 
were  vaccinated,  very  much  to  the  benefit  of  the  vaccinators  but 
not  of  the  cattle,  for  it  proved  a  total  failure ;  except,  indeed, 
tliat  it  confirmed  the  view  that  rinderpest  was  not  variola,  but  a 
disease  having  some  resemblance  to  cholera,  scarlatina,  and  to 
diphtheria,  at  the  same  time  having  characteristics  of  its  own 
wliich  separate  it  from  all  other  diseases,  and  prove  it  to  be  an 
incurable  and  highly  contagious  malady,  very  properly  denomi- 
nated "  the  cattle  plague." 

To  my  mind,  the  greatest  point  of  resemblance,  mentioned  by 
Dr.  Murchison,  wliich  cattle  plague  bears  to  small-pox,  is  the 
eruption ;  but  if  rinderpest  were  at  all  associated  with  small-poxi 
one  would  suppose  that  the  pustular  eruption  would  scarcely 
ever  be  absent,  as  it  is  a  characteristic  symptom  of  small-pox; 
but  so  far  as  my  experience  goes,  an  eruption  on  the  skin  is 
scarcely  ever  present  in  the  cattle  plague.  I  must,  however, 
speak  witliin  my  own  experience,  and  with  all  due  deference  to 
the  observations  of  othei's :  the  disease  as  manifested  in  York- 
shire and  Lancashire,  where  I  had  the  opportunity  of  seeing  it, 
seldom  presented  any  cutaneous  eruption  at  all. 

Mr.  John  Gamgee,  in  his  work  on  the  Cattle  Plague,  very 
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i?tnccessfully  controverts  the  conclusions  of  Dr.  Murcliison,  and 
if  the  rwitler  is  desirous  of  further  information  he  may  consult 
that  work  with  great  advantage. 

In  addition  to  the  general  symptoms  of  cattle  plague  which 
are  enibruced  in  the  foregoing  observations,  the  more  particularly 
visilile  signs  are  worthy  of  notice ;  and  these  are  sliivering, 
iniiscular  iwitchings,  restlessness,  often  a  husky  cougli,  yawning, 
[>metimes  great  dulness,  with  dmoping  of  the  ears,  sometimes 
Kcitement  approaching  to  delirium,  appetite  at  first  capricious, 
"but  soon  becoming  entirely  lost,  suspension  of  lumination,  and 
secretion  of  milk  aiTcsted  The  latter  s^^mptom  was  one  of  great 
significance  amongst  cattle  owners  dnring  the  prevalence  of  the 
plague,  the  arrestation  being  much  more  sudden  and  complete 
^an  in  any  other  disease.  Tlie  sbiverings  and  muscular  twitehings 
nut  always  observable  in  the  earlier  stages  of  the  disease,  but 
often  seem  to  usher  in  the  second  stage,  when  the  symptoms  pre- 
_^fient  a  more  aggiuvated  character.  The  animal  now  incessantly 
rinds  its  teeth,  arches  tlie  back,  anil  draws  its  legs  together, 
moans,  and  othcnvise  shows  signs  of  much  uneasiDcss,  The 
eyes,  mouth,  and  nose  are  at  first  dry,  hot,  and  red  ;  the  legs  and 
ears  are  generally  coUl  At  first  the  bowels  are  constipated,  but 
tills  condition  is  succeeded  by  violent  purging,  and  the  dry  con- 
dition of  the  mouth,  nose,  and  eyes  is  followed  by  a  discbarge  of 

glairy  watery  clianvcter,  soon  assuming  an  opaque  or  turbid 
nature,  which  is  very  typical  of  the  disease.  The  respimtoiy 
movements  are  genemlly  but  not  always  accelerated;  the  in- 
spiratory movement  is  quickened,  whilst  the  expiratory  is  rather 
prolonged,  and  accompanied  by  a  low  moan. 

The  colour  of  the  visible  nmcous  membranes  becomes  pecu- 
liarly altei'ed.  In  some  cases  they  present  a  characteristic 
salmon-red  colour  over  their  wliole  extent,  with  deep  crimson-red 
patches  intei-spei-sed  here  and  there. 

Dr»  Sanderson,  in  his  Report  to  the  Commissioners,  and  Pro- 
fessor Gamgee,  in  his  book  on  the  Cattle  Plague,  quote  the 
observations  of  Jessen  and  other  Continental  veterinaiians. 
•lessen  says — "  The  appearances  observed  by  me  on  the  mucous 
luembrane  of  tlie  mouth,  both  in  the  natural  and  iuoctdated 
(lisease,  are  as  follows : — ■'  In  some  cases,  small  round  nodules, 
lieldom  larger  than  a  millet  seed,  are  observed,  w^hich  are  stUl 
covered  with  epithelium,  through  which  a  yellowish  or  yellowish- 
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grey  material  can  be  distinguished.  A  few  hours  later  (some- 
times not  till  twenty-four  hours)  the  epithelium  gives  way,  ud 
tlie  contents  become  visible ;  hence  results  a  superficial  lesioD, 
which,  after  the  removal  of  the  material  lying  upon  it,  isscaicdy 
recognisable ;  it  heals  in  a  few  days,  leaving  no  cicatrix.  In  other 
cases  these  nodules  become  confluent,  and  then  give  rise  to  ib 
excavated  ulcer  of  considerable  extent,  with  irregular  maigiWi 
wliich,  however,  usually  heals  quickly,  leaving  no  cicatrix.  In 
another  form  of  the  affection  the  epithelium  is  raised  in  the 
form  of  small  vesicles,  which  contain  either  a  clear  or  slig^tJj 
turbid  fluid,  and  leave  behind  shallow,  round  excavations,  with 
smooth  edges/  " 

Dr.  Brauell  of  Dorpat,  who  has  made  very  extensive  ol)8em' 
tions  on  the  anatomy  and  microscopy  of  the  disease,  says  thai 
tlie  buccal  mucous  membrane  is  usually  reddened  in  patches  of 
greater   or  less  extent;  these  patches  being  in  some  places 
merely  deprived  of  epithelium,  in  others  covered  with  layers, 
var}dng  in  size  from  that  of  a  lentil  to  that  of  a  fourpenny  piece. 
These  layers  are  of  a  yellow  or  greyish  colour,  and  of  insular 
form ;  they  project  from  one  to  two  lines  above  the  surface  of 
the  reddened  mucous  membrane,  and  are  so  soft  that  they  can 
be  readily  stripped  off  with  the  tip  of  the  finger.     The  mucous 
membrane  beneath  is  more  or  less  reddened  by  congestion  of 
the  capillaries  and  haemorrhage,  and  in  some  cases  broken  down 
in  its  texture ;  usually,  however,  it  is  entire.     Similar  alterations 
are  found  at  tlie  margins  of  the  lips  and  nose.     In  addition  to 
these  changes,  roundish  depressions  about  as  large  as  a  hemp 
seed,  their    bases   covered  with  a  yellowish    material,   were 
observed  in  the  mucous  membrane  of  the  lips,  and  sometime 
along  with  them  greyish  nodules,  which  might  on  superficial 
examination  be  easily  mistaken  for  vesicles  or  pustules.    On 
pressing  these,  a  yellowish,  semi-fluid  mass  could  be  squeezed 
out,    leaving   behind    one    of  the   depressions    or  pits  above 
described.    These  were  the  appearances  seen  in  animals  suffering 
from  the  disease  naturally  contracted.     Those  seen  in  inoculated 
animals  did  not  materially  differ.     On  the  third  or  fourth  day 
after  inoculation  there  was  redness  of  the  gum  around  the  incisor 
teeth,  and,  more  rarely,  injection  of  the  mucous  membrane  of  the 
lower  lip.    At  these  spots  the  membrane  was  covered  with  a 
yellowish-white   material,  wliich   could   easily  be  stripped  ofl', 
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leaving  small  roundish  pits.  About  the  snme  period  of  tlte 
tUseivse,  nodules  similar  to  those  above  described  were  observed 
on  the  lower  lip* 

"  As  the  disease  advances  the  animal  becomes  excecdiiifi:ly 
restless,  Ijing  down  and  rising  airaiu,  and  otherwise  denotini^ 
abdnniinal  and  colicky  pains.  Whilst  lying  down,  tlie  liead  is 
jjenerally  tnrned  upon-tlie  upper  Hank.  The  voluntary  muscles 
are,  in  most  rases,  affected  with  clonic  spasm,  and  constant 
twitchings  of  them  occur,  more  particularly  about  the  neck, 
slioiilders,  and  hind  quarters.  Diarrha^a  sets  in,  and  the  animal 
becomes  in  some  cases  very  tlursty ;  in  others,  there  is  loathing 
both  of  fuod  anil  drink.  The  intestinal  discharges,  at  first  black, 
become  of  a  pale  greenkh-brown  colour,  and  are  \qvj  fetid  ;  and 
m  these  are  voided  they  cause  much  straining  (tenesmus)  by  irri- 
tating the  rectum.  The  urine  is  rather  scanty,  dark  coloured, 
and  sometimes  albuminons,'*  The  pulse  now  becomes  much 
accelerated  and  ver>'  feeble — as  high  as  120  to  140  per  minute; 
the  surface  of  the  body  deathly  cold;  the  general  weakness 
increases  rapidly,  the  animal  standing  with  difticulty,  and 
lying  most  of  the  time ;  the  cough  is  weak  and  soft ;  tlie  sub* 
cntaneoua  areolar  tissue  becon^es,  but  not  invariably,  emphy- 
pematus ;  th^  buccal  mem!)rane  and  gums  are  covered  witli 
masses  of  bran-like  epithelial  scales ;  the  angles  of  the  mouth 
ulcerated ;  the  vagina  of  the  cow  and  the  preputial  orifice  of 
the  male  present  a  dark,  deep  redness.  The  animal  is  drowsy 
and  unconscious ;  the  breathing  is  performed  witli  a  spasmodic 
jerk ;  the  ala:;  of  the  nostrils  spasmodically  open  and  shut ;  and  as 
deatli  approaches,  the  mucous  membranes  acrpiire  a  leaden  hue ; 
whilst  dark  coloured  spoU  of  erosion  and  ecchymosis  stud  their 
Eir&ces.  Tympanitis  sets  in,  and  the  discharges  from  the 
Txiwels  ar-e  invohintarily  excreted,  whilst  muscular  twitchinga 
denote  the  approach  of  death. 

Some  cases  of  cattle  plague  recover,  and  in  these  cases  it  is 
obser\'ed  that  the  skin  over  the  neck,  wilhei-s,  &c.  liecomes 
covered  with  a  yellowisli  sebaceous  secretion,  but  there  are  no 
vesicles  or  pustules.  In  some  of  the  fatal  cases  it  is  said  that 
there  is  an  eruption:  the  disease  in  this  iHispect  must,  however, 
difler  in  diligent  localities. 

I  have  seen  recovery  take  place  where  subcutaneous  em- 
physi^ma  was  present  over  the  gieater  part  of  the  body, 
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Now  and  tlien  a  relapse  takes  place  after  signs  of  improveme] 
Lave  become  established,  and  in  some  instances  animals  apj 
rently  quite  convalescent  commence  to  purge,  and  to  sink 
intestinal  and  other  complications. 

Mr.  Gamgee  says  tliat  the  disease  is  periodical  in  its  manife^l 
tations :  "  Improvement  in  the  morning ;  exacerbations  at  night; 
a  distinct  subdivision  of  an  attack  into  stages,  and  from  the  Jute 
of  the  crisis  either  sudden  aggravation  or  gradual  abatement  rf 
alarming  symptoms,''  This  periodicity  may  exist  to  bodw 
tent ;  it  is,  however,  so  slight  as  to  escape  ordinary  observation. 
Indeed,  in  many  instances  I  have  observed  that  the  symptoms 
were  quite  as  bad  in  the  morning  as  in  the  evening* 

The  mortality  in  Great  Britain  is  always  very  great  Among^ 
Eussian  cattle  mild  cases  of  the  disease  are  not  of  uncommon 
occurrence,  the  animals  passing  through  the  disease  presentiflg 
but  slight  symptoms  of  it.  But  even  in  Eussia  from  SOtOJH) 
per  cent,  is  reckoned  the  usual  mortality,  and  under  the  most 
favourable  circumstances  53  and  56  per  cent,  have  be^n  witneawA 

Although  the  disease  is  so  highly  contagions,  it  is  found  that 
some  cattle  resist  its  influence,  remaining  healthy  whilst  m- 
rounded  A^dth  the  plague ;  but  it  is  also  no  less  remarkable  that 
an  animal  thus  exposed  to  the  contagiimi  will,  whilst  resiatmi; 
the  malady  itself,  convey  the  disease  to  other  cattle,  the  morbidi 
mat-erial  being  lodged  about  its  body. 

The  post  77wrkm  appearances  of  cattle  plague  vaty  in  different 
stages. 

In  the  first  stage  there  is  congestion  of  the  mucous  membwnes 
of  the  mouth,  larynx,  pharynx,  and  particularly  of  the  fourth 
Btomacli  near  its  pyloric  end,  the  small  intestines  are  marked 
with  streaks  and  patches  of  red,  and  the  follicles  are  uniformly 
reddened. 

The  surface  of  the  mucous  membrane  is  covered  with  a  viscid, 
tenacious,  and  bloody  secretion ;  is  denuded  of  it^  epithelium, 
w^liilst  the  submucous  tissue  is  charged  with  a  turbid  semi-fli 
exudate.  The  condition  of  the  first  two  stomachs  calls  for 
special  remarks.  Sometimes  the  rumen  presents  patches 
congestion  on  its  mucous  surface,  approaching  iu  tint 
colour  of  port  wine,  and  in  a  very  small  number  of  cases 
eloughing  of  the  membrane  has  been  observed. 

The  condition  of  tlie  third  stomach  has  been  supposed  to  give 
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oxig^  to  the  disease ;  hence  the  Germans  have  called  it  Zoser- 
durre — impaction  of  the  third  stomach.  The  late  Professor  Dick 
for  a  long  time  held  out  that  the  disease  was  neither  more  nor 
less  than  this  impaction  of  the  omasum,  that  it  was  consequently 
a  non-contagions  disease,  and  that  if  hy  the  timely  administra- 
tion of  purgatives  the  stomach  could  be  unloaded,  the  animal 
would  be  restoi'ed  to  a  healthy  condition.  And  Dr.  Bristowe,  in 
his  report  to  the  Commissi onei-s,  says,  "  The  contents  of  the 
omasum  are  almost  invariably  preternaturally  dry  and  caked, 
and  as  they  are  at  the  same  time  moidded  accurately  to  the 
highly  papillary  surface  of  the  folds  of  this  stomach,  it  is  probably 
due  to  the  concurrence  of  these  two  conditions  that  the  epithelial 

vering  of  the  folds  (when,  as  often  occurs,  its  normal  attach - 

ents  are  loosened)  becomes  so  frequently  in  this  disease  removed 
with  the  food/'  Now,  I  am  of  opinion  that  the  majority  of 
observers  have  fidlcn  into  some  degree  of  error  as  to  the  abnormal 
state  of  the  contents  of  this  viscus ;  and  have  concluded  that, 
because  the  food  is  found  dry  and  moulded  to  the  leaves,  the 
condition  is  unnatural,  whereas  in  reality  (as  may  be  coutirmed 
ny  day  by  calling  at  a  shiughter-house  where  healthy  cattle 
slaughtered)  the  condition  of  the  contents  of  the  omasum 
is  almost  invariably  firm,  the  viscus  having  the  appeai'ance  of 
being  impacted 

In  some  instances  the  leaves  of  the  omasum  are  quite  healthy; 
sometimes  they  are  slightly  reddened,  the  vessels  which  radiate 
from  their  attached  border  being  more  or  less  injected,  and 
sloughing  may  occur  in  patches. 

The  fourth  or  true  digestive  stomach — tixe  abomasum. — The 
contents  of  this  stomach  are  nearly  always  fluid,  and  sometimes 
mixed  with  blood,  and  the  specific  lesions  of  the  disease  are 
intensely  marked  in  this  organ.  Its  mucous  membrane  is  not 
only  intensely  red  and  covered  with  adliesive  mucus,  but  is 
studded  with  numenuis  superficial  erosions,  like  tliose  wliich  are 
jio  common  in  the  ordinary  catarrhal  inflammation  of  the  human 

mach. — (Mritcnisu.v.)  The  mucous  membrane  is  eusily  re- 
moved from  the  submucous  tissues,  and  the  gastric  glands  are 
filled  with  gmnular  epithelium  and  with  blood.  "  In  adtUtion 
to  the  geneml  redness/'  says  Dr.  Murehison,  '*  which  is  most 
intense  in  the  pyloric  region,  the  mucous  membrane  at  this  part 
often  presents  ciicular  or  irregular  patches  of  a  claret  colour, 
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vatying  in  size  from  a  mere  speck  to  a  crown  piece.    This 
appearance  is  due  to  the  extreme  vascular  injection  of  the  peitt 
in  question,  and  sometimes  to  actual  ecchymosis.     Thecoloiir 
may  be  uniform  over  the  patch ;  but  at  other  times  it  is  limited 
to  its  circumference,  forming  a  coloured  rim,  with  a  cental 
^Teyish-yellow  portion.     Occasionally  these  patches  may  be  seen 
surrounded  by  a  distinct  fissure,  and  in  rare  cases  the  membrane 
corresponding  to  the  patch  separates  as  a  slough,  which  may  be 
found  more  or  less  extensively  adherent.     On  separation  of  the 
sloughs,  deep,  excavated  ulcers,  penetrating  the  mucous  menh 
brane,  and  even  the  entire  muscular  coat,  may  remain." 

With  regard  to  the  mucous  membrane  of  the  small  intestine^ 
it  is  genemlly  more  or  less  inflamed  throughout.  Sometimes, 
however,  it  has  been  foimd  almost  free  from  disease.  When  it 
exists,  however,  the  inflammation  is  most  intense  at  the  iliocscil 
opening,  and  about  the  middle  of  the  ca?cum.  The  seioui 
surface  of  the  bowels  is  of  a  bluish  aspect,  dotted  with  spots  of 
ecchymosis,  and  softened.  The  discolorations  vary  much  in 
colour,  some  spots  being  scarlet  or  rose-red,  whilst  others  are  ol 
tlie  deepest  puq>le.  True  ulceration  of  the  bowels  is  laWi 
tliougli  the  mucous  membrane  is  easily  i-emoved,  and  croupous 
exudates  are  now  and  then  found  in  the  canal. 

The  large  intestines,  according  to  Professor  Simonds  (see  Eeport 
on  the  Cattle  Vlii*^uQyJour7ialofBo7/alj4f/riciUturalSocitii/,l%b'l), 
show  marks  of  tlie  disease  even  to  a  greater  extent  than  the  small 
ones.    The  observations  of  Professor  Simonds  were  made  on  the 
Continent:  in  this  country,  the   large  intestines  rarely  mani- 
fested such  signs  of  inflammation  as  the  small     As  already 
stated,  Dr.  Murchison  has  ver}'  carefully  compai*ed  the  lesions 
of  the  intestinal  glands  with  those  occurring  in  the  typhoid 
fever  of  man,  and  has  arrived  at  the  conclusion  that  there  is  no 
resemblance.     In  the  healthy  ox  the  glands  of  Peyer  are  very 
often  found  enlarged  and  hardened,  and  when  these  enlarged 
glands  have  been  discovered  in  cattle  dead  of  the  plague,  micro- 
scopic examinations  have  determined  that  their  contents  were 
chiefly  composed  of  granular  masses  with  cholesterine ;  products 
more  indicative  of  a  chronic  than  of  an  acute  alteration. 

The  lining  membrane  of  the  respiratory  track  invariably  pre- 
sents signs  of  congestion,  and  is  covered  in  pat<?hes  with  a  soft 
membranous  (croupous)  exudation.     In  the  majority  of  cases 
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tlio  rim  of  the  glottis  is  considerably  swollen,  and  tlie  tonsils 
much  enlai-ged.  Empliysema  of  the  lungs  is  very  coramonly 
met  with,  and  is  a  condition  which  causes  great  distress  to  the 
animal  prior  to  its  death.  The  remarks  of  Dr,  Sanderson  upon 
this  point  are  very  interesting.  He  says, "  During  the  first  stages 
of  the  disease  respiration  is  performed  in  a  perfectly  natural 
manner,  but  about  the  fifth  day  irregularities  begin  to  be 
observable.  From  time  to  time  the  rhytlimical  movements  of 
tlie  chest  are  interrupted,  and  expimtion  is  accompanied  by  an 

adible  moam     On  the  sixth  day  (that  is,  in  fatal  cases,  the  day 

efore  death)  the  breathing  usually  assumes  a  character  whicli 
is  80  remarkable  that  if  once  observed  it  cannot  be  forgotten. 
The  chest  dilates  suddenly,  but  apparently  with  considerable 
cffortp  in  consequence  of,  as  I  believe,  the  urmatural  permanent 
expansion  of  the  lungs  due  to  obstructed  expiration.  Tliis 
insj>iratory  movement  is  immediately  followed  by  closure  of  tlie 
glottis,  the  expiratory  muscles  being  at  the  same  time  thrown 
into  violent  action,  much  in  the  same  way  as  they  are  in  the 
of  rumination.     Tlie  closure  of  tlie  glottis  is  always  attended 

rith  a  sound  (such  as  might  be  produced  by  the  sudden  closure 
of  a  soft  leather  valve)  so  loud  that  it  can  be  heard  at  a  con- 
siderable distance.  This  sound  coincides  with  the  resisted 
expulsive  effort,  which  is  often  so  strong  as  to  throw  the  w^hole 
body  of  the  animal  into  oscillation.  The  chink  of  the  glottis  is 
continuously  closed  for  one  and  a  hrdf  to  two  and  a  half  seconds, 
the  chest  remaining  expanded  and  motionless.  At  the  end  of 
tliis  period  the  air  shut  up  in  the  tlioracic  cavity  is  expelled 

ith  a  peculiar  grunting  noise,  which  is  quite  as  chamcteristie 
the  valvular  sound  already  descrilied.  It  is  immediately 
followed  by  a  renewed  inspiratory  effort/'  Dr.  Sanderaon  says 
that  this  peculiarity  of  movement  is  the  cause  of  the  interloljular 
emphysema.  He  says,  *'  The  pause,  instead  of  occui  ring  between 
each  expiration  and  the  succeeding  inspiration— that  is.  when  the 
breathing  apparatus  is  in  a  st^ite  of  relaxation— h:)ccui's  when  tlie 
chest  is  expanded,  or,  more  accurately  speaking,  in  the  midtlle 
of  the  expiratory  act ;  for,  inasmuch  as  the  expulsion  of  air  from 
tlie  chest  commences  immediately  after  the  chest  is  tilled,  a 
considerable  quantity  escapes  before  the  glottis  has  had  time 
to  close.  At  the  moment  that  closure  takes  place  tlie  air  con- 
fined in  the  chest  is  strongly  compressed  by  the  action  of  the 
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expiratory  muscles,  and  in  this  way  gives  rise  to  the  interlobular 
emphysema,  which  is  so  commonly  observed  in  cattle  plague." 
I  feel  compelled  to  di£Fer  from  Dr.  Sanderson  on  this  point; 
my  own  observations  leading  me  to  the  conclusion  that  the 
emphysematous  condition  of  the  lungs  is  due  to  the  generation 
of  gases  in  the  interlobular  lung  tissue,  and  that  the  peculi- 
arity of  the  breathing  results  from,  and  is  not  the  cause  of,  the 
emphysema. 

The  other  organs  of  the  body  do  not  present  many  post  mortcvi 
signs  which  may  be  called  peculiar  to  the  disease.  The  liver  is 
sometimes  pale,  sometimes  dark ;  the  gall  bladder  is  usually  full 
of  bile.  The  spleen  is  usually  healthy,  a  circumstance  of  great 
interest,  says  Professor  Gamgee,  when  taken  in  connection  with 
the  condition  of  this  organ  in  the  typhus  and  typhoid  fevers  of 
man. 

The  lining  membrane  of  the  vagina  and  uterus,  like  the 
mucous  membranes  of  other  parts  of  the  body,  are  deeply  tinged 
with  various  degrees  of  redness  and  purple,  and  their  epithelium 
is  in  a  softened  and  semi-detached  condition. 

The  skins  of  animals  suffering  from  cattle  plague  present  a 
variety  of  appearances,  such  as  crusts,  eruptions,  pustules,  and 
elevations.  In  inoculated  animals  dermic  alterations  are  said  to 
be  pretty  constant,  but,  as  already  indicated,  they  were  absent 
in  those  cases  which  fell  under  my  notice  whilst  the  disease 
was  raging  in  Yorkshire.  They  were,  however,  carefully  looked 
for  in  every  pod  mortem  examination  which  I  made.  Dr. 
Sanderson  says  that  "  they  may  be  described  generally  as  con- 
sisting in  the  first  place  of  incnistation  of  material  exuded  in 
a  soft  or  semi-solid  state  from  the  glandular  follicles  of  the  skin ; 
and,  secondly,  of  pathological  changes  in  the  superficial  structures 
of  the  skin,  which,  without  taking  anything  for  granted  as  to 
their  nature,  may  be  designated  by  the  term  eruption." 
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ROM  tlie  observHtiutjs  of  Di\  A.  Garagee,  Dr.  Msircet,  and  others, 
it  appeal's  that  the  hluod  ui  an  animal  afh'ct^d  mth  the  plague 
is  usually  of  a  darker  colour  than  healthy  blood,  that  it  coagu- 
lates more  slowly  and  veiy  firmly,  and  that  after  standing  a 
long  time  but  a  very  small  quantity  of  seiimi  separates.  It 
contams  more  fibrin  and  extracti%T  mattei's  than  healthy  bloods 
The  latter  contains  3 '4  of  fibrin  in  lOOO  parts,  wliilst  the  former 
contains  45  in  lOUU  parts.— (Dr,  SLikcet.) 
searches  lead  him  to  conclude — 


Dr.  Gamgee's  re- 


1st.  That  the  amount  of  serum  is  remarkably  dimioished,  and 
therefore  the  total  solid  matters  of  the  .serum  in  1000 
parts  of  blood  are  noticed  to  be  much  below  the  healthy 
standard. 

2d,  Tlie  amount  of  fibrin  is  increased,  especially  in  the  severe 
cases » 

8(L  The  amoimt  of  corpuscles  is  decidedly  incR*ased, 

Tliat  the  quantity  of  serum  is  decreased  cannot  be  wondered 
at,  when  we  Udce  into  consideration  the  diarrlKea  which  is  so 
symptomatic  of  the  later  stages  of  the  plague;  and,  as  Dr. 
Ciamgee  justly  concludes,  the  intestinal  discliarges  pmbably  con- 
tain a  large  amount  of  albumen.  The  increase  of  the  corpuscles 
can  only  be  relative,  in  consequence  of  the  decrease  of  the  serum, 
tlieir  absolute  amount  remaining  stationary. 

THE  MILK, 

The  changes  in  tlic  nulk  appear  to  be  as  follows  : — 

Id.  The  amount  of  sugar  of  milk  is  remarkably  diminished* 


148 


CONTAGIOUS  DISEASES. 


2d.  The  amount  of  butter  is  (except  perhaps  at  the  con 

mencement)  enormously  increased. 
3rf.  The  salts  are  slightly  increased. 
4:th.  The  casein  appears  to  be  generally  increased. — (Dr.  A 

Gamgee.) 

the  urine. 

Tlie  urine  contains  more  urea  than  in  health,  and  a  stadj  of 
the  following  table  will  at  once  give  the  reader  an  idea  of  tie 
condition  of  the  urine  both  in  health  and  in  rinderpest: — 


URINE  OF  BULLOCK  IN  HEALTH  AND  DISEASE. 
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SHORT  mSTOET  OF  THE  CATTLE  PLAGUE  W  BRITAIN. 

In  1348-9  a  plague  or  murrain  broke  out  amongst  the  cattle 
in  England,  It  appeared  just  after  the  black  death  had  de- 
stroyed thousands  of  human  beings,  and  seemed  to  be  similar  to 
the  cattle  plague.  Mr.  Fleming,  in  his  work  on  the  Hhtonj  of 
Animal  Plagut.%  gives  much  interesting  information  upon  the 
subject.  The  importnuce  of  the  "stamping  out  "system  seemed  to 
be  comprehended  in  those  days.  The  diseased  cattle  were  slaugh- 
tered, and  ird'ected  herds  were  as  much  as  possible  separated 
from  those  which  were  sound,  while  the  herdsmen  who  attended 
the  Ibrmer  were  not  allowed  to  come  in  contact  with  the  latter. 
In  1480  another  outbreak  of  disease  (murrain)  took  place,  and 
Dnimitted  great  devastation.  There  are,  however,  no  accurate 
ccounts  of  the  symptoms,  &c.  of  these  disease^s.  It  is  there- 
fore impossible  for  any  one  to  state  that  they  were  identical 
with  cattle  plague ;  but  tlicre  is  every  reason  to  believe  that 
the  outbreak  oceurriug  in  1715,  w^iich  mnewed  its  attack  in 
1745,  and  remained  here  till  1757,  was  the  same  as  the  plague 
of  1805. 

The  plague  of  1745  was  brought  to  this  country  by  two  white 
calves  imported  from  HoUand  by  a  farmer  living  near  Poplar. 
Another  aceount  states  that  it  was  brought  here  by  a  tanner,  who 
bouglit  a  parcel  of  distempered  hides  at  Zealand.  It  appears 
tliese  liides  had  been  forbidden  to  be  sold  there,  and  were  ordered 
to  be  destroyed.  Buth  accounts  state  that  the  disease  broke  out 
near  London,  and  that  it  continued  to  mvage  the  heitls  for  twelve 
years,  and  was  only  suppressed  by  vigorous  measures  being  taken 
by  local  and  otlier  authorities. 

It  is  curious  to  note  that  the  local  authorities  of  those  days 
were  very  similar  to  those  of  the  present  time.  In  the  First 
Keport  of  the  Cattle  Plague  Commissioners,  1865,  it  is  stated 
tliat  in  1747  various  orders  were  issued  stopping  local  fairs, 
and  empowering  lociU  authorities  to  do  so  when  they  found  it 
expedient 

"  The  plague,  in  consequence  of  these  orders,  was  extinguished 
where  the  local  authorities  acted  with  ^agour.  but  lingered  in 
otiier  places,  from  wlieuce  it  spread  after  a  time  as  rapidly  as 
ever."  When  the  history  of  the  present  epizootics — pleuro- 
piieuuioQiaand  the  foot*aud*mouth  disea.se — comes  to  be  wiitten. 
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it  can  very  truly  be  said  that  some  of  the  local  aiitliorities  tried 
to  suppress  these  diseases,  and  would  have  succeeded,  bad  it  not 
been  for  the  laxity  of  other  local  authorities. 

The  origin  of  the  outbreak  of  1865  is,  according  to  Professors 
Simonds,  Ganigee,  and  others,  as  follows- — "  Early  in  I8G0  an 
Englishman,  James  Burchell.  was  engaged  in  the  Kussian  pro- 
\1nee  of  Esthooia  collecting  together  a  cargo  of  cattle  for  the 
Engli.sli  trade,  lie  was  in  partnership  with  Mr.  John  Honek 
and  a  Mn  Baker.  The  fetboniaa  Agricultural  Society  had 
undertaken  to  supply  Burchell  with  800  oxen  and  800  sheep. 
The  Society  collected  G40  oxen  at  llevel,  out  of  winch  4(^0  had 
to  be  chosen,  46  of  these  animals  liad  travelled  from  St.  Peters* 
burg  or  its  neighbourhood,  in  four  horse  waggons,  but  the 
remainder  were  Esthonian  oxen.  The  steamer  'Toumng'  left 
London  on  the  9th  or  10th  of  May,  and  arrived  at  Revel  on  the 
IGth  or  17th,  Slie  left  Eevel  with  331  oxen  and  330  sheep 
selected  by  Mr.  Burchell/' 

Professor  Gamgee  says — *'  I  have  taken  considerable  paina  to 
investigate  the  documents  relating  to  tliese  transactions;  and  of 
the  oxen  chosen  by  Mr.  Burchell,  three  were  sold  sick  to  a 
butcher  named  Siebbert  in  Revel,  one  died,  and  a  tifth  was  ill 
after  the  steamer  bad  left  Estlionia. 

**  According  to  Burchell  13  of  the  4G  oxen  from  t!ie  interior  of 
Russia  were  amongst  tliose  sln'pped  for  England.  Mr*  John 
llouck  says  that  all  the  cattle  placed  on  board  the  *  Tonning  * 
were  Esthonian,  Tlie  St.  Petersburg  cattle  were,  however,  mixed 
with  the  Esthonian  cattle  at  Revel ;  and  tdthough  they  might 
not  be  serifuisly  ill,  it  is  a  well-known  fact  that  Russian  cattle 
infect  others  when  they  tliemselves  are  not  sutiering,  or  are  very 
slightly  attacked.  The  plague  was  in  the  vicinity  of  St.  Peters- 
bm*g  at  the  end  of  18G4,  and  probably  later. 

*"  The  oxen  purchased  by  Mr.  Burchell  were  to  have  been 
landed  in  London,  but  they  were  entered  in  the  manifest  for 
Lowestoft, '  so  as  to  avoid  the  doctors.*  I  have  seen  a  letter  in 
which  this  sentence  occurs.  After  aB,  the  steamer  made  for 
Hull  The  cattle  were  inspected  at  Hull  j  but  it  appears  that, 
owing  to  the  number  being  so  very  great,  tlje  inspection  was 
not  a  very  rigid  one— 600  animals  having  been  inspected  in  three 
hours  and  a  half  by  two  in.spectors. 

**  On  the  anival  of  the  cattle  at  Hull,  Mi\  Ilonck  *  put  them  in 


CATTLE  PLAGUE. 


151 


the  hands  of  a  Mr.  Coul&ou/  who  sold  106  of  them  to  go 
to  Derby  or  Leeds,  A  Mr.  Hiekman  took  40  to  sell  at  Man- 
chestttr, 

"The  cai^o  arrived  on  the  29th  of  May,  and  the  first  14G 
animals  were  disposed  of  on  the  30th.  The  remainmg  175  came 
to  Loudon,  and  they  were  sold  on  the  Thursday  following, 
*  aft^r  they  had  arrived  in  London  on  the  Monday  night/  The 
cttttle  for  London  were  placed  in  Mr,  Hduck*s  lairs  in  York 
Road,  adjoining  the  Cattle  Market.  Tliey  were  then  sold  for 
slauglit^^ring,  vdth  the  exception  of  20,  whii?h  Mr.  Baker  sent  on 
the  following  day  to  Gosport,  Tlie  155  animals  were  disposed 
of  entirely  to  metropolitan  butchers.  Tlie  sheep  were  sold  at 
Hull  for  killing  pm^oses.  The  steamer  'Tonuing*  w^as  disin- 
fected by  the  free  use  t>f  chloride  of  lime,  and  after  certain 
repairs  were  done  to  her  engine,  she  started  for  Tonning.  In  a 
leiwiing  article  in  the  Times,  published  on  the  loth  August,  it  is 

id  that  as  far  back  as  the  Tith  June  aninui!s  allected  with  the 

eppe  murmin  were  seuu  in  the  Metropolitan  I^Iarket.  As 
these  were  not  the  Russian  cattle,  they  must  have  been  animals 
which  caught  the  disease  in  or  near  the  market  at  the  l»egiuning 
of  June.  On  the  19th  of  June,  Mr.  Carvell  of  Lamb^L'th  Walk 
purt^hased  two  cows,  and  one  uf  iliese  on  the  24th  showed  signs 
of  sickness." — (Gamgee  on  the  Catlk  Fiaf/nt'.) 

In  the  end  of  July  the  disease  appeared  in  AberdeensliiTB.  It 
was  brought  there  by  four  calves  which  were  sent  by  train  to 
Huntly  from  the  south. 

By  the  beginning  of  November  the  plague  had  been  con- 
veyed over  the  length  and  breadth  of  the  land,  embracing 
thirty  counties  in  England,  seventeen  in  Scotland,  and  one  in 
Wales. 

The  following  sunimnry  for  the  week  ending  December  30th 
will  show  how  it  had  s]>read  by  the  end  of  the  year:^ 

Total  number  of  farms,  sheds,  or  other  places  in  which  the 
disease  liad  appeared  :— England,  7,443 ;  Scotland,  2,005 ;  Wales, 
245.— Total,  9  J53, 

Total  number  of  cattle  on  farms,  in  sheds,  or  other  places 
where  the  disease  had  been  officially  reported  to  exist : — England, 
110,647;  Scotland,  44,527  ;  Wale^,  4,536.— Total,  150,710. 

Number  of  animals  slaughtered  healthy: — England,  10,636; 
Scotland,  0,578  j  Wales,  152.— Total,  17,366. 


152 


CONTAGIOUS  DISEASES. 


Total  number  of  diseased  animals  reported  since  Uie  ccm- 
mencement  of  the  disease — 


England,     .     .     . 
Wales,   .... 
Scotland,     .     .     . 

Total,     .     . 

Attacked. 

Killed. 

Died. 

BcBBlnlB^I 

48,964 

2,287 

22,298 

11,142 

93 

2,696 

27,177 

1,665 

12,749 

8,655 

218 

8,172 

6,990 

411 

8,681 

11,082 

78,649 

13,931 

41,491 

7.045 

The  disease  continued  to  spread,  and  to  commit  great  havoc, 
until  an  Order  in  Council  was  issued,  making  it  compulsory  to 
slaughter  and  bury  all  animals  affected  with  the  plague,  as  well 
as  those  which  had  been  in  contact  with  them. 

The  beneficial  effects  of  this  order  were  soon  made  apparent^ 
the  number  of  animals  attacked  gradually  falling  off  until  tie 
disease  was  finally  stamped  out.  It  is  true  that  every  now  and 
then  outbreaks  occurred  at  various  places,  without  any  trace  of 
contagion  or  infection  being  discovered,  leading  people  to  think 
that  the  plague  was  a  sporadic,  non-contagious  disease;  and  even 
to  this  day  some  believe  that  it  was  never  imported  here  at  all, 
and  but  for  the  most  determined  action  of  the  Government, 
supported  by  the  opinions  of  veterinary  surgeons,  all  legislative 
restrictions  upon  the  cattle  traffic  would  have  been  removed. 

Had  the  restrictions  upon  cattle  traffic  been  removed,  we 
should  again  have  felt  the  effects  of  another  visitation  of  the 
plague  in  1872,  for  in  tluly  and  August  of  that  year  the  disease 
was  brought  to  Deptfurd,  Hull,  and  Leith,  and  but  for  the 
prompt  action  of  the  authorities,  the  affected  animals  would 
have  conveyed  the  disease  all  over  the  country.  As  it  was,  the 
l)lague  did  appear  at  Patrington  on  the  10th,  and  at  Yaphamon 
the  19th  of  August.  The  origin  of  tlie  outbreak  was  as  follows:— 
A  vessel,  the  "  Joseph  Soaines,"  arrived  in  Hull  on  the  25th 
July,  from  Cronstadt,  with  fifty-eight  oxen  on  board.  Two,  it  is 
stated,  had  died  on  the  voyage,  and  in  consequence  of  informa- 
tion the  cattle  were  examined  by  Professors  Simonds  and  F>rowii. 
who  found  eighteen  of  them  infected  with  the  plague.     On  the 
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following  day  (the  27th)  all  the  animals  were  slanghtereih  ^^i 
their  carcases  were  placed  on  lighters  and  sunk.  The  hatches 
of  these  ligliters  were  impruperly  fastened,  and  the  carcases 
floated  again,  and  were  Wiished  ashore  on  diflerent  parts  of  the 
coast.  Tliis  washing  ashore  of  the  infected  carcases  caused 
much  alarm,  and  it  was  feared  the  contagiuu  would  thus  be  con- 
veyed.    However,  no  e\il  results  followed. 

Tlie  origin  of  the  disease  at  Patrington  and  Yapliam  is  as 
follows : — *'  The  ship  with  the  diseased  cattle  on  hoard  Wivs  lying 
for  two  days  in  the  Humher  iJock,  close  to  the  '  Forin/  and  not 
five  lumdrtfd  yainls  from  the  cattle  market,  and,  in  sjute  of  all 
that  could  be  done,  there  was  an  open  comniunication  between 
the  vessel  and  the  shore. 

••  For  nearly  a  fortnight  cattle  airected  with  the  plague  had 
stood  on  the  ship's^ — the  *  Josepli  Soanics ' — deck,  and  it  is  surely 
no  exaggeration  to  say  that  the  amount  of  contagiiim  m  the 
excretions  which  had  aecimndated  was  sufficient  to  infect  eveiy 
liead  of  cattle  in  the  kingdom* 

'*  Is  it  necessary,  then,  to  question  the  probability  of  some  of 
the  virus  beiug  curried  into  the  Hull  market  only  the  day  after 
the  carcases  of  the  liussiau  oxeu  were  sent  to  sea  ?  The  precise 
juanner  of  the  conveyance  of  the  poison  lias  not  been,  and 
certainly  will  not  be  ascertained.  No  one,  in  short,  saw  uue  of 
the  men  who  had  been  cngagt^d  about  the  diseased  cattle  rub 
his  hand  or  coat  against  an  aniinal  in  the  mfirket  or  on  its  %vay 
thereto.  But  when  a  centre  of  infection  has  been  established,  it 
is  not  iisual  to  cavil  much  aliout  the  possible  means  of  com- 
munication between  that  centre  and  a  place  a  few  hundred 
yanis  oftl 

*'  The  next  hnk  in  the  chain  of  facts  is  the  purchase  of  two 
animals,  a  heifer  and  a  steer,  at  the  auction  sale  in  Hull  market 
on  July  29th,  by  a  butcher  at  Patrington.  These  came  from 
farms  in  the  neighbourhood  of  Hull,  where  no  disease  had 
existed.  They  were  taken  by  railway  on  the  day  of  purchase  to 
Patrington,  and  placed  in  a  field  adjoining  one  belonging  to  Mr. 
Sanderson,  a  miller,  whose  stock — two  cows  and  two  calves^ 
were  grazing  in  his  meadow. 

•*  Twelve  days  after  reaching  the  field  at  Patrington,  the  heifer 
in  Uie  butcher*s  field  vfwji  found  to  be  ill,  and  was  slaughtei^d 
un  August  12th.     A  difiiculty  occurs  here,  which  we  hasten  to 
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meet.  Twelve  days  Ls  a  long  time  for  the  incubation  of  cattle 
plague ;  but  we  have  to  observe,  for  the  information  of  our  non- 
professional  readers,  that  the  date  of  the  discovery  of  cattb 
plague  is  quite  distinct  from  the  real  date  of  its  outbreak  in  • 
heixl." — ( Veterinarian,  October  1872.) 

By  the  activity  of  the  authorities  the  outbreak  was  confined 
to  three  infected  districts,  namely,  Bridlington,  Patrington,  aod 
Pocklington,  to  which  places  the  disease  was  clearly  traced  Ij 
the  Avriter  of  the  article  in  the  Veterinarian, 

I  think  the  origin  of  this  outbreak  is  most  clearly  traced,  and  , 
that  the  difficulty  of  the  long  incubative  period  (twelve  days)  is 
no  difficulty  at  all,  for  in  all  probability  the  heifer  had  been 
more  or  less  ailing  for  several  days  before  the  illness  T^'as  dis- 
covered. I  think  it  right  to  state  that  I  have  dwelt  longer  uptm 
the  history  of  this  outbreak  than  perhaps  w^as  necessaiy,  in 
consequence  of  Dr.  Parkin  in  his  work  on  Epidemiology  having 
thrown  discredit  upon  the  source  of  origin,  and  stated  nHKt 
dogmatically  that  the  disease  was  of  spontaneous  origin,  and  dne 
to  sometliiug  to  be  mentioned  in  a  book  "  to  be  shortly  issued." 


TRE.VTMENT  OF  THE  CATTLE  PLAGUE. 

Tlie  cattle  plague  may  be  classified  as  one  of  those  diseases 
in  which  all  methods  of  medical  and  hygienic  treatment  have 
hitherto  proved  unsuccessful ;  and,  judging  from  the  nature  of 
the  malady,  always  will  prove  unsuccessfuL 

The  disease,  when  induced  by  inoculation,  has  proved  of  a  less 
severe  nature,  and  tlie  per-centage  of  recoveries  has  been  greater 
in  comparison  than  in  that  induced  naturally.  It  has  therefoi* 
been  supposed  that  if  inoculation  were  generally  adopted  (the 
disease  never  occurring  a  second  time  in  the  same  animal),  that 
the  great  mortality  might  be  to  some  extent  avoided.  Professor 
Gamgce,  however,  concludes  his  exhaustive  observations  on  this 
point  as  follows  : — 

"  First.  Inoculation  induces,  as  a  rule,  a  mild  form  of  disease 
amongst  steppe  cattle.  In  cattle  of  other  breeds  the  loss  has 
sometimes  been  slight,  but  is  usually  as  severe  as  that  arising 
from  natural  rinderi)est. 

"  Second.  The  inoculated  disease  is  communicable  by  re' 
inoculation  and  cohabitation.      My  experience  would  indicate 
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the  animals  aflfected  by  simple  cohabitation  with  inoculated 
e  suffer  more  than  those  inoculated,  and  die  in  considerable 
bera. 

Third,  The  results  of  inoculation  are  seriously  aggravated 
cold,  wet,  and  exposure.  The  most  successful  cases  have 
KU  those  attended  to  indoors, 

'  Fourth,  In  my  opinion  inoculation  never  can  be  resorted 
with  success,  even  in  Russia,  as  a  means  of  exterminating 
iilerpest 

"  Fifth.  Means  adopted  for  the  cultivation  or  modification  of 
e  virus  have  proved  unsatisfactory,  and  cannot  be  rcliod  nn. 
•*  SxMk^  Any  liquid  from  the  body  of  a  sick  animal  serves  to 
Wnmunieate  the  disease  by  inocuhition, 

*Sn*€ni?i,  The  |)eriod  of  incuVmtion  is  usually  from  four  to 
re  da}^  after  inoculation,  and  the  invasion  of  the  disease  is 
rficated,  first,  by  elevation  of  temperature,  and  secondly,  by 
ktinct  white  epithelial  eruptions  on  the  inner  side  of  the  lower 
Iji,  Wlow  the  comer  incisor,  and  on  the  inside  of  the  nose, 
*' Eitjhtk   The  cutaneous  eruption   not  constant  in   natural 
toil£ri>est  is  usually  seen  in  iiioeulLttcd  animals. 
"*  AW/(,  Sheep  can  be  inoculated  from  cattle,  and  then  again 
tttle  from  sheep^  without  modifying  the  virulence  of  tlie  virus. 
*'  Ttnth.  I   have  not  witnessed  any  modification   in  the  in* 
iiktion  with  difterent  secretions.     I  have  tried  blood,  milk. 
Woiftinal  fluid,  contents  of  the  intestines,  frothy  mucus  from 
bp  windpipe,  saliva,  and  tears. 

EUct'ttth,  I  have  reason  to  1  Relieve  that  glycerine  modifies 
ndtlien  destroys  the  virus,  as  in  the  case  of  pleuro-pneumonia. 
b  tliis  point  further  experiments  are  retpiired,  but  I  feel 
bmbly  certain  that  mixing  glycerine  with  the  virus  of  rinder- 
i^  canfiot  be  ri-4ied  upon  to  obtain  a  mild  form  of  the  disease. 
"  Twrljth,  All  animals  that  escape  after  inoculation  without 
ilic;iting  symptorus,  sucli  as  elevation  of  animal  heat  and 
•option  ill  the  mouth,  are  not  protected  from  further  attacks. 
**  TliirUtiUK  The  produce  of  animals  which  have  had  rinder- 
fe8t  is  as  susceptible  to  attacks  as  any  other, 

FourtetiitL  Age  does  not  materially  affect  the  results  of 
^Oculatiou."- — (Gamgee  on  the  Cattle  Plaijuc.) 

Seeing  then  that  the  cattle  plague  is  beyond  the  power  of  all 
Mical  and  hygienic  remedies,  and  that  the  inoculated  disease 
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commits  fearful  havoc  amongst  stock,  we  can  only  trust  tliat 
the  Government  of  this  country  will  ever  remain  uninfluenced 
by  those  who  would  wish  that  cattle  were  admitted  from  all 
parts  of  the  world  without  any  restrictions  whatever,  and  care- 
fully guard  our  coast  from  another  visitation  of  this  dreadful 
malady ;  but  should  it  again  have  access  to  our  shores,  there  is 
only  one  method  of  dealing  with  it,  and  that  is  to  stamp  it  out, 
by  destrojring  all  affected  with  it,  as  well  as  those  wliich  have 
been  in  contact  with  them. 

In  conclusion,  I  feel  in  duty  bound  to  pay  my  tribute  of 
respect  to  Professor  John  Gamgee  for  the  earnest  endeavours 
he  made,  as  far  back  as  1857,  to  rouse  up  the  Government  to  the 
fact  that  this  country  would  be  visited  by  the  cattle  plague  if 
measures  were  not  taken  to  prevent  its  entrance.  I  am  aware 
that  Professor  Gamgee  received  much  abuse,  but  he  was  a  true 
prophet,  and  if  he  has  received  no  other  reward,  has  the  satis- 
faction of  knowing  that  he  has  performed  an  important  public 
service. 

RINDERPEST  IN  SHEEP. 

It  was  at  one  time  aflBrmed  that  cattle  only  were  subject  to 
the  plague,  "  tlie  cattle  tribe  being  alone  its  victims** — (SiMONDS* 
Report  to  Agricultural  Society,  1857.)  Experience  has,  however, 
proved  that  sheep,  though  less  susceptible,  are  still  capable  of 
being  affected  with  the  plague. 

The  symptoms  are  the  same  as  in  the  ox,  and  any  one  familiar 
with  the  disease  in  the  latter  animal  will  at  once  be  able  to 
recognise  it  in  the  sheep.  The  incubative  stage  is  more  variable 
than  in  cattle ;  the  disease  induced  by  inoculation  appears  in 
from  five  to  eight  days;  naturally  caused  by  cohabitation  or 
contact,  in  from  five  to  twenty  days.  Sheep  kept  in  fields  with 
cattle  suffering  from  the  plague  remain  a  long  time  unaffected 
with  the  disease,  many  escaping  it  altogether;  but  if  kept  in 
closed  sheds  they  are  almost  certain  to  become  affected  in  a 
very  short  time. — (Professors  Varneld  and  Piutchard,  Eeport 
to  Commissioners,  1866.) 


CHAPTER    XVII. 

CONTAGIOUS  DISEASES— can^mw^f?, 

PLEUEO-PXEUMONIA  CONTAGIOSA. 

Definition. — ^A  contagious  febrile  disease,  peculiJir  to  horned 
cattle,  supposed  to  have  originated  in  Central,  and  has  been 
conveyed  to  all  parts  of  Continental  Europe,  to  Britain, 
Africa,  America,  Australia,  India,  and  New  Zealand.  It  is 
due  to  a  contagiiim,  which  gains  access  to  the  system  by  the 
lungs,  and  wliich  after  an  incubative  period  of  from  two  to 
three  weeks  to  as  many  months,  induces  complications  in  the 
form  of  extensive  exudations  within  the  substance  of  tlie  lungs, 
and  upon  the  surfaces  of  the  pleura,  finally  resulting  in  consoli- 
dation of  some  portions  of  the  lungs,  occlusion  of  tiie  tubes, 
embolism  of  the  vessels,  and  generally  adhesion  of  the  pleural 
surfaces.  In  some  cases  tljere  is  extensive  and  rapid  destruction 
of  lung  tissue,  with  tieath  JVom  sidrocation  ;  but  ni<jst  coimnonly 
the  disease  is  of  a  lingenng  character,  symptoms  of  great  pro- 
stration manifesting  themselves,  with  blood  poisoning  from 
absorption  of  the  degraded  pulmonary  exudates,  and  death  from 
marasmus  and  apucea. 

Sifuonynis, — Lung  disease,  pleura,  new  disease,  new  delight 
(Yorkshire),  pulmonary  murrain,  epizootic  pleiu*o-pneiononia, 
&c. ;  called  by  the  Germans  lungeii  s€itcJu  and  peri-pneurnonia 
esmdaiiva  contatjiosa  ;  by  the  French  maladu  de  poitrine  du  grm 

lil  and  p^ripnmmonie  coiUafjicuM. 


PATHOLOGY   AXD    SYMPTOMS. 


There  is  much  variety  in  the  manifestations  of  the  disease 
lu  some  instances,  more  especially  during  its  fii-st  outbreak  in  a 
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district,  it  runs  a  rapid  course,  destroying  life  in  the  corasedi 
a  few  days,  the  lungs  after  death  presenting  the  appearance  ot% 
congestive  inflammatory  change,  with  embolism  and  haemorrhage 
infarction.  In  other  cases — and  these  are  the  most  numeroitt— 
the  onset,  course,  and  termination  of  the  disease  occupy  a  period 
of  from  two  to  eight  weeks,  or  even  longer,  the  animal  becoimng 
much  emaciated,  and  finally  succumbing  to  an  exhaustiiig 
diarrhoea ;  imperfect  aeration  of  its  blood ;  hydrothorax ;  the  de- 
j)ressing  influence  of  degenerated  animal  matters  absorbed  into 
the  blood,  and  anaemia. 

Premonitory  symptoms  of  the  disease, — Similar  to  the  cattk 
plague,  the  commencement  of  the  disease  is  often  not  observable. 
Thus  attention  is  only  called  in  many  instances  to  an  animal 
for  the  first  time  appearing  unwell,  but  in  which  an  examination 
brings  to  light  the  fact  that  changes  of  structure  have  taken 
])lace,  to  such  an  extent  as  to  convince  the  observer  that  disease 
has  been  gradually  increasing  for  a  lengthened  period.    The 
thermometer  is  not  even  a  true  guide  by  which  we  are  able  to 
discover  the  end  of  the  incubative  and  the  beginning  of  the 
active  stage,  as  later  investigations  have  proved  that  extensive 
])ulnionary  changes  may  exist  without  elevation  of  temperature, 
and  that  the  fever  is  probably  concomitant  with  the  im^asion 
of  the   pleural    surfaces.     For  example,   the   introduction  of 
the  disease  into  Australia  from  this  country  proves  that  the 
first  manifestation  of  illness  is  not  at  all  to  be  depended  upon 
as   a  guide   to  its   true   commencement;    for  the   carriers  of 
the  contagion — bulls  for  breeding  purposes — were  three  months 
on  the    voyage,    the    disease    only    breaking   out   after  they 
were  landed;  but  it  is  of  great  importance  that  thermometric 
observations  should  be  made  during  the  prevalence  of  pleuro- 
pneumonia,  in   order  that  owners  of  stock  might  be  warned 
in  time,  and  that  measures  be  taken   to   isolate  or  otherwise 
dispose  of  all  animals  in  which  the  temperature  is  found  to  be 
rising.     In  a  suspected  herd,  all  animals  showing  a  temperature 
above  102°  should  be  carefully  watched.      If  the   heat  rises 
above  this,  there  can  be  little  doubt  that  disease  is  at  work. 
"When  the  disease  is  established  the  temperature   may  rise  to 
105°,  100^  and  rarely  to  107°  F.     In  134  cases,  61  of  which 
were    recorded    by   ]Mr.    Elphick,    V.S.,    Newcastle,   and   the 
remainder  by  myself,  only  in  8  did  the  temperature  reach  lOT*. 
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The  paijHihle  or  ohmaux  sipnptom^  are  slif^^lit  rigors  or  shiver-            ^^| 

iDgs,  the  hair  merely  standuig  tho  ^Tong  way,  loss  of  appetite           ^^| 

to  some  extent,  secretion  of  milk  diiniiiislied  ;  in  some  cases  the           ^^| 

animal  "knuckles  over"  at  ojie  hind  fetloek,  usually  the  right           ^^| 

one;  an  oecasionrd  congh  is  heard,  wliich  is  dry  and  hard  in           ^^| 

1        character,  not   the   painful   cough   of  pleurisy,  as   one  would            ^^| 

Rupjiose,  nor  tlie  moist  hoarse  cough  of  iiiHamniation  of  tlie            ^^H 

bronchial   mucous   membrane ;    rumination  becomes  iri'ogular,           ^^| 

'        and  although  there  is  some  loss  of  appetite,  the  animiil  seems            ^^| 

fuller  than  its  fellows,  which  are  healtliy  and  eating  vigorously.           ^^| 

The  bowels  are  ratlier  constipated^  and  the  mine  is  scanty  and           ^^| 

high  coloured.                                                                                                    ^^| 

The  puke  of  cattle,  as  I  have  already  stated,  is  not,  more           ^^| 
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especially  with  regard  to  its  number,  a  good  guide  to  the  practi 
tioner  in  this  or  any  other  disease ;  however,  as  it  advances,  the 
pulse  becomes  accelerated  and  of  a  feeble  character — sometimes 
a  large  soft  pulse,  sometimes  a  small  wiiy  one.  These  insidiou 
symptoms  may  continue  for  several  days,  the  most  caiefal 
examination  of  the  chest  denoting  nothing  unusual  except  i 
tenderness  upon  pressure  applied  to  the  intercostal  spaces  of 
one  or  both  sides,  and  pi'essure  upon  the  back  causing  the 
animal  to  wince  and  perhaps  give  a  slight  groan.  Some  casa 
in  an  infected  herd  will  at  this  stage  begin  to  give  obvious  signs 
of  recovery,  and  in  a  few  days  seem  well  again,  the  moAid 
material  having  evidently  been  exi>elled  from  the  body  without 
causing  any  extensive  pulmonary  change.  In  all  cases,  howevei; 
some  amount  of  iri'itation  and  alteration  of  the  lung  tissue  has 
been  induced,  as  a  cough  remains  for  some  time  longer.  ThesB 
cases,  however,  are  a  source  of  great  mischief,  as  they  becoma 
the  media  through  which  the  virus  continues  to  be  conveyed  to 
the  cattle  w^ith  which  they  are  herded,  for  a  considerable  period 
after  their  apparent  recovery.  Should  recovery  not  take  plaa» 
the  signs  of  general  disturbance  gradually,  sometimes  rapidly, 
increase  ;  the  cough  becomes  more  persistent,  the  mucous  mem- 
branes, except  that  of  the  nose,  are  generally  pale,  the  respiiatoiv 
movements  increased  in  frequency,  more  abdominal  and  shallow; 
when  the  animal  stands,  the  elbows  are  turned  out,  the  nose 
extended,  back  arched,  and  the  hind  limbs  drawn  under  the 
boily  and  knuckling  over  at  the  fetlocks;  when  recumbent, 
the  animal  throws  the  w^eight  of  its  body  upon  the  sternum,  and, 
owing  to  the  anatomical  conformation  of  this  bone  and  ita 
articulation  with  the  true  ribs,  the  chest  is  thus  expanded. 

Tlie  breatliing  becomes  painful,  and  is  often  accompanied  by 
a  moan  or  grunt,  emitted  during  each  expiration,  and  the  nostrils 
are  dilated ;  but  even  these  signs  are  not  constant,  many  animals 
with  extensively  consolidated  lungs  being  but  slightly  distressed 
in  the  breathing  wlien  left  quiet;  but  accelerated  respirations 
are  easily  induced  by  percussion  applied  to  the  sides,  or  bv 
compelling  the  animal  to  move.  A  discharge  sometimes  issues 
from  the  eyes  and  nose,  which  is  at  first  colourless,  but  often 
becomes  punilent  and  yellowish,  but  is  seldom  profuse.  The 
extremities,  as  well  as  the  horns  and  ears,  vary  much  in  tem- 
perature.    Sometimes  all  arc  cold;  often,  however,  one  ear  and 
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one  liorn  may  be  cold  whilst  the  others  are  hot,  and  so  on  with 
file  extremities.  The  surface  of  the  body  becomes  harsh  and  dry, 
the  skin  appearing  tightly  hound  to  the  subcutaneous  structures, 
and  there  is  rapid  loss  of  Hesii,  Coustipation  of  the  bowels 
contiiiues  in  many  instances  for  a  long  period;  in  others  it  is  suc- 
ce43ded  at  an  early  stage  by  a  diarrhcea,  which,  if  not  too  persistent, 
seemd  to  have  a  salutaiy  effect;  but  if  it  assume  the  colliquiitivo 
charack^r,  the  animal  dies  in  from  two  to  thi^e  weeks  from  tlie 
first  visible  manifestation  of  the  sjTnptoms. 

Tlie  physical  signs  upon  percussion  are  tenderness  and  some 
amount  of  dulness,  the  dulness  increasing  in  proportion  to  the 
exudation  and  coiisolidation.  If  at  the  outset  of  the  ilisease  it 
can  be  determined  tliat  both  lunga  are  intiamed,  the  prognosis 
lu  all  cases  is  unfavoumble ;  but  if,  on  the  contrary,  it  can  be 
demonstrated  that  but  one  lung  is  atVected  (the  right  lung, 
according  to  my  experience,  being  moi-e  prone  to  suffer,  but 
sljowing  a  greater  tendency  to  recover}^),  there  are  some  hopes 
that  the  case  may  recover,  for  very  frequently  the  morbid  action 
is  confined  to  the  side  primarily  attacked. 

Auscultation  will  detect  friction  and  other  sounds,  whicli  indi- 
cate that  the  disea^se  is  not  contined  to  the  pleural  surhices;  thus  we 
have  crepitations,  both  large  and  small,  indicative  of  inflammation 
of  the  lung  connective  tissue,  with  rrmdius  and  sibilus,  denoting 
bronchial  disease.  It  is  seldom,  indeed,  but  that  some  sound  or 
Other  is  detectable  in  all  parts,  except  the  lower  portions,  of  the 
chest ;  the  consolidation  of  the  lung,  extensive  though  it  may 
be,  being  insutficient  to  mask  or  hide  the  abnoimul  sounds 
emitted  by  the  lung  tissue,  pleura,  or  bronchial  tubes. 

Wien  the  disea.se  is  confined  to  one  lung,  the  respiratory 
murmur  in  the  liealthy  lung  is  louder  than  natund,  owing  to  its 
having  to  admit  more  air  than  when  both  are  in  a  state  of  health. 
This  must  not  be  confounded  with  a  diseased  condition ;  and  in 
order  not  to  make  a  mistake,  percussion  must  be  applied, — the 
healthy  side  will  be  rmtynant,  the  diseased  one  dull.  I  have  seen 
some  cases  where  the  diseased  and  consolidated  lung  has  enlai^ed 
to  such  an  extent  as  to  push  the  ribs  immediately  covering 
it  outwards  to  some  extent,  the  animal  appearing  rounder  and 
larger  on  that  side  in  consequence;  and  some  of  these  case.« 
have  afterwards  thriven  and  become  fit  for  the  butcher. 

K'ow  and  then  it  is  found  that  some  portion  of  the  lung 
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1)ecomes  gangrenous,  and  is  coughed  up ;  these  cases  are,  how- 
ever, very  rare.    WJien  gangrene  occurs,  the  dischai^ge  from  the 
nose  is  sanious  and  foetid,  and  a  fcetid  diarrhoea  soon  carries  off 
the  suffering  beast    Abscesses  in  the  lungs  are  an  occasioml 
consequence.    An  animal  apparently  recovers  from  the  disease; 
but  after  a  time  begins  to  lose  flesh,  and  sinks  from  exhaostioi^ 
the  post  moiiem  revealing  caseous  tumours  or  a  laige  absoev 
or  abscesses  in  the  lungs.    Another  termination  is  the  formatun    | 
of  groups  of  tumours  upon  the  pleural  surfaces,  more  especiilty 
tliat  portion  of  them  covering  the  anterior  aspect  of  the  diaphragm,     \ 
upon  the  pericardium,  and  the  peritoneum.      These  tomoun 
are  known  amongst  butchers  and  others  as  **  grapes,"  and  aw 
supposed  to  be  due  to  the  tubercular  diathesis.     There  is  no 
doubt  that  sometimes  these  deposits  are  essentially  scrofuloofli 
and  are  caused  by  that  condition  of  the  body  independently  of 
pleuro-pneumonia ;  in  other  cases  it  is  to  my  mind  beyond  a 
question  that  they  are  secondary  growths,  resulting  from  the 
absorption  of  the  altered  or  degenerated  exudates  of  plemo- 
pneumonia.      Tliey  will   be  referred  to  hereafter.     In  some 
instances  of  very  extensive  consolidation,  the  sounds  detectable 
l)y  auscultation  and  those  emitted  by  percussion  are  very  trivial 
In  such  it  is  found  that  the  alteration  of  structures  is  most 
extensive  in  the  central  portion  of  the  lungs.     One  symptom  i3 
very  diagnostic  of  this  condition — namely,  much  coughing  wh^i 
the  animal  attempts  to  swallow :  this  is  caused  by  the  exudate 
pressing  upon  the  oesophagus  within  the  chest,  and  retarding 
the  action  of  deghitition.     AVlien  the  exudate  presses  upon  tie 
large  blood-vessels,  there  may  be  tergescence  of  the  jugulars  and 
the  venous  pulse. 

POST  MORTEM  APPEARANCES. 

On  opening  the  chest  of  an  animal  which  has  been  slaughtered 
early  in  the  disease,  the  visible  changes  are  dulness  of  the  affected 
pleural  surfaces ;  the  substance  of  the  lungs,  particularly  of  the 
large  lolies,  is  red  congested,  and  more  or  less  consolidated ;  the 
redness  and  congestion  being  often  in  patches,  each  patch  being 
generally  surrounded  by  \vhitish  bands  of  thickened  interlobular 
tissue,  giving  them  a  marbled  appearance.  In  other  instances  the 
redness  is  diffused  over  a  more  or  less  extensive  surface,  and  is 
due  to  staining  of  the  interlobular  bands  by  extravasated  blood, 
one  or  several  affected  lobules  forming  one  i)atch,  whilst  the  lung 
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tissue  for  some  distance  may  be  more  or  less  healthy,  until  another 
patch  of  more  or  less  consolidated  tissue  is  arrived  at.  The  groups 
of  consolidated  lobules  vary  ixuicli  in  colour,  some  showing  the 
deep  redness  of  recent  inflammation,  whilst  others  present  signs 
that  the  exudation  is  not  only  consohdated,  but  is  undergoing  a 
adnal  metamorf«ho9is— softening— by  which  it  is  changed  into 

,  whitish  turbid  fluid,  whicli  i^uws  from  the  cut  suHace8,and  is  to 
some  extent  capable  of  being  absorbed.  We  have  thus  the  red  ami 
the  grey  hepatizatiQn,  the  red  denoting  the  early,  the  grey  the 
more  advanced  stages  of  the  intianmiation ;  but  the  true  grey 
]iei*atization  is  seldom  or  never  seen  now-a-days,  as  cattle  are 
slaughtered  lief  ore  tbe  exudate  has  undergone  this  change. 
Some  have  supposed  that  the  very  extensive  exudation  into 

be  lung  structure,  and  its  marbled  appeumnco,  are  indicative  of 
le  speciality  in  the  inflammatory  process:  tliis  is  not,  how- 
ever, the  case,  for  it  is  found  that  an  ordinary  pneumonia 
caused  by  cold  induces  the  same  anatomical  condition  of  the 
pulmonary  parenchyma,  the  jiecuHar  appearance  \m\ig  due  to 
the  anatomical  fact  that  the  lungs  of  horned  cattle  contain 
much  connective  tissue,  and  that  the  air  cells  are  separated 
into  groups  by  such  connective  tissue.  "  In  the  ox  and  sheep 
the  subserous,  as  W'ell  as  the  interlobular  tissue,  is  very  thick, 
the  lobules  being  distinctly  visiljle.  This  distmctive  confiyrmaiiofi 
ej^lains  t)u  speciality  of  injlmnmalory  dis€€LS€s  of  tJic  Imigs  in 
ik<m  animaU" — (Strangew^ays.) 

Tlie  peculiarities  in  the  character  of  the  inflammation  of 
plcuro-pneumonia  are  its  tendency  to  invade  small  groups  of 
lobules,  more  especially  those  composing  the  large  lobes,  or 
|ven  a  single  lobule,  and  to  spread  not  only  by  diffusion,  bat 
so  by  the  invasion  of  non-conLignoua  lobules.  In  this  respect 
it  simulates  to  some  extent  the  pulmonary  inllammation  in- 
duced by  the  glanders  poison,  and  is  characteristic  of  a  local 
change  depending  upon  a  cause  existent  in  the  blood;  and 
we  may  conclude  that  the  true  nature  of  the  iuflammatiou 
dififers  from  that  of  an  ordinary"  one ;  that  it  is  secondary  to  a 
general  infected  condition;  that  the  exudates  do  not  t-end  to 
become  higldy  oi'ganised,  but  rarely  to  become  gangrenous,  and 
generally  to  change  to  cicatricial  tissue,  or  degrade  into  lower 
forms  of  matter — ic.t  caseous  or  calcareous — and  tu  remain  latent 
in  the  part  for  an  indefinite  period ;  and  that  it  may  commence 


164 


CONTAGIOUS  DISEASES. 


primarily  in  tlie  parenchyma  of  the  liincjs,  and  that  finally  the 
tubular  portion  and  vessels  of  the  hings  become  obliterated,  not 
only  by  the  pressure  of  exudates  external  to  them»  but  by  histo- 
logical elements  and  clots  within  them.  In  consequence  of  these 
clumjT;ei?,  the  diseased  lung  hecnmes  very  heavy,  sometune^s 
attaining  the  weight  of  twenty,  thirty,  or  even  fifty  pounds, 
sinks  in  water,  is  resisting,  solid,  non-crepitant,  and  on  section 
jiresents  tlje  marbled  appearance  already  mentioned. 

In  those  rapid  cases  of  death  which  occur  after  the  first  intro- 
duction of  the  disease  into  a  locality,  the  changes  in  the  lung 
tissue  are  tliose  of  an  acute  character :  there  is  great  redness  or 
l)lackness  of  the  parench}ina — lueniorrhagic  infarction — which  is 
at  same  time  loaded  mth  much  seroaity,  and  is  very  friable,  soft, 
and  easily  broken  by  the  finger ;  but  in  the  examples  which  most 
frequently  fall  under  tlie  pathologist's  notice  tlie  cadaveric  lesions 
are — Ist.  Extensive  deposits  of  yellowish,  friable  layers  of  false 
membrane  upon  the  surface  of  tlio  pleura  and  upon  the  peric^ir- 
diura.  These  fake  xuembnmes  exist  upon  one  or  both  sides,  as 
the  case  may  be.  Tortious  of  the  lungs  are  found  adherent  to 
the  sides  and  to  the  diaphragm,  but  in  many  cases  the  hands 
of  lyuiph  are  of  a  friable  nature,  tlie  adhiisions  very  imperfect, 
and  the  opposing  surfaces  easily  scpLinitL^d,  while  there  is  gene- 
rally  much  fluid  in  the  cavity  of  the  thorax,  in  which  Hakes 
of  fibrm  are  seen  floating.  The  effused  fluid  is  of  a  yellowish 
colour,  contains  much  albumen,  and  if  exposed  to  the  atmo- 
sphere, will  often  coagiilat-e  into  a  gelatinous  clot.  There  is  much 
variety  in  the  quantity  of  the  tiuid*  In  some  cases  the  pleural 
cavity  and  pericardium  will  contain  several  gallons,  whilst  in 
others  the  quantity  may  only  measure  a  few  ounces. 

The  pulmonary  pleura,  in  addition  to  the  bands  of  l}^nph,  which 
fonn  the  adhesions  already  alluded  to,  is  invested  by  a  firm 
layer  of  lymph,  which  nmy  be  stripped  off,  lea\ing  the  lung 
rough,  mottled,  and  having  papillsB-hke  eminences  upon  its 
surface.  These  bands  of  lymph,  as  well  as  tlie  flakes  found 
floating  in  the  serum,  are  composed  of  fibrin.  When  examined 
microscopically,  cellular  elements,  partaking  of  the  Bfttnre  of 
pus  cells  and  white  blood  globules,  are  seen  imbedded  in  the 
filirin,  which  is  sometimes  granular,  hut  often  filamentous. 
The  turbidity  of  the  serimi  is  caused  by  these  globules  and  some 
amount  of  fatty  matter. 
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The  tissue  connecting  the  pleura  to  tlie  thoracic  walls  is  but 
iightly  involved,  and  when  removed  after  slaughter,  the  under- 

(ring  structures  seem  healthy,  but  a  careful  examination  of  the 
part  will  show  the  ribs  to  be  bare,  stripped  of  their  pleural 
covering,  and  to  have  an  unnaturally  clean  whitish  appearance, 
and  the  flesh,  in  advanced  cases,  nnhealthy,  moist,  or  even 
dropsical  The  pericardium  is  also  covered  with  flakes  of 
pi[)h,  and  the  areolar   tissue  connecting  tlie  cardiac  fat  is 

eatly  thickened  by  exudative  materials. 

It  has  been  considered  tliat  the  primary  seat  of  tlie  disease 

situated  in  the  pleura;  that  the  inflammation  is  of  a  rapidly 
ipreading  character,  causing  the  formation  of  what  liave  been 
termed  by  Rokitansky  **the  cronpy  exudates/'  both  upon  the 
surface  of  the  serous  membrane  and  in  the  suljstance  of  the  lungs. 
As  a  rule  the  inflammation  in  pleuro-pneuruonia  contagiosa  is 
more  pronounced  in  the  parenchyma  than  upon  the  pleural 
surface ;  but  this  is  liable  to  exceptions,  for  in  some  cases  the 
pleural  disease  is  more  marked  than  the  parencliymatous.  Some 
writers  tlunk  that  the  disease  may  begin  in  the  bronchi  and 
air  cells,  and  that  the  irritation  extends  from  the  tubes  and  ceUs 
into  the  parencliynia  and  pleura.  Their  conclusions  are  based 
njiou  the  fact  that  inflammatory  new  formations  are  generally 
found,  in  the  advanced  stages  of  the  disetise,  in  the  air  vesicles, 
blood-vessels,  and  bronchi,  as  well  as  in  tlie  other  portions  of 
the  inflamed  part. 

The  most  recent  observations  on  the  pathological  anatomy  of 
pleuro-pneumonia  are  those  of  Professor  Yeo,  l/judon,  who  has 
funiished  an  elaborate  report,  published  in  the  Veterinari/ 
Journal  and  other  periodicals. 

Dr.  Yeo  divides  the  lesions  aa  follows : — "  Morbid  processes 
occur  in  the  pleum»  in  the  lung  pai^nchyma,  and  in  the  bron- 
chial tubes  and  blood-vessels ;"  and  concludes  his  observations 
as  follows : — 

"  To  recapitulate,  then,  the  various  items  in  the  pathological 
seipience  may  be  thus  enumerated: — 

"  1,  Irritation  of  the  mucous  membrane  of  the  smaller  bronchi, 
probably  by  some  infective  material  (speciOe  virus  ?). 

"  2.  Chronic  ulcerative  bronchitis,  localised  to  a  few  minute 
bronchi. 

"  \i.  Occlusion  of  tlie  afi'ected  air-tubes. 
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"  4,  This  produces  sueli  clianges  in  the  air-cells  helonging  to 
tlie  affected  tubes  that  the  lobular  parenchyma  becomes  solid. 

**  5-  As  the  bronchial  disease  progresses,  the  walls  of  the  air- 
tubes  become  thickened  and  infiltrated  with  the  products  of 
chronic  intlammation. 

"  6,  The  peribronchial  Ijnnphatics  are  implicated  by  the  ex- 
tension of  the  infective  process  from  the  bronchus,  and  are  soon 
tilled  with  dense  exudation. 

*'  7,  The  block  in  the  lymphatics  of  the  broncho-vascular  system 
impedes  the  flow  of  lymph  from  the  corresponding  territory, 

*'  8,  The  tributary  lymph-channels  are  thus  mechanically 
engorged,  and  at  the  same  time  they  are  irritated  by  infective 
materials. 

'*  9.  Tlie  inflammation  of  all  the  coats  of  the  air-tube  gradually 
spreads  towards  the  root  of  the  lung. 

*'  Thus  we  have  a  deep-seated  cone  of  typical  consolidation, 
travelled  by  numerous  wide  whitish  lines,  corresponding  to  the 
swollen  interlobular  connective  tissue  (marbling).  In  fact,  the 
essential  features  of  the  disease  are  all  established. 

"  The  morbid  process  seldom  stops  here,  however*  It  spreads 
in  two  ways. 

"  First,  by  the  broncho-vascular  lymph-passages : — 

**  1.  The  irritating  and  infective  materials  find  their  way 
along  the  lymphatics  towanls  the  root  of  the  lung,  following  the 
normal  course  of  the  lymph  stream. 

*'  2,  The  wall  of  the  bronchus  becomes  affected  after  a  time 
by  the  irritative  matter  in  its  surrounding  lymphatics. 

"  3.  The  lymphatics  of  tributary  broneliial  tubes  met  with  as 
the  disease  thus  advances  are  choked,  and  the  drainage  of  their 
territory  impeded, 

"4.  The  interiobular  lymph  spaces  of  tlie  newly  affected 
territory  soon  become  filled  with  exudation.  Thus  the  clear 
kind  of  consolidation  is  produced. 

"  Secondly,  by  the  pleura : — 

*'  1.  The  pleura  becomes  affected  over  the  focus  of  consoHda* 
tion  by  means  of  the  subjacent  lymphatics. 

"  2,  The  pleurisy  soon  extends  far  beyond  this  limited  region, 
or  the  serous  membrane  becomes  generally  intlamed. 

"3.  From  the  inflamed  pleum  infective  materials  reach  the 
h-mphatics  beneath  it,  and  also  those  lyiug  between  the  neigli- 
bouring  superficial  lobules. 
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'  4  Extending  along  the  interlobular  lympliaticg,  the  irritu- 
[Iten  and  exudation  may  pass  towards  the  deeper  parts,  so  that 
tn  immense  tract  of  limg  is  converted  into  a  semi-translucent 
Huss  \\ith  swollen  interlobular  spaces, 

"Tlie  consolidation  formed  in  any  of  these  ways  may  become 
inteusfj  induration,  if  the  animal  lives  long  enough. 

**  With  i-egard  to  the  origin  of  the  disease  of  the  vessel-wall 
1P«  most  also  start  from  the  peribronchial  disease. 

"  1.  The  l}Tnphatics  of  the  bronchus  readily  allow  the  morbid 
prodncts  to  pass  to  those  immediately  around  the  vessels, 

"i  The  wall  of  the  vessel  becomes  greatly  thickened  by 
chroDic  inflammatory  products, 

"3.  The  inner  coat — which  resists  the  disease  for  some  time 
— ultimately  becomes  diseased  in  small  jiatches. 

**tThe  blood  coagulates  over  the  disea^sed  inner  coat,  and 
Di*yocchide  a  small  branch  at  its  origin,  or  even  the  entire  vessel 

"5.  Particles  of  tlie  clot  may  break  o(f,  and,  passing  into  the 
Biinute  arteries,  form  their  embolic  plugs. 

"  6.  Thus  numerous  arteries  of  varying  size  may  be  stopped  up. 

"7,  The  most  varied  forms  of  luemorrhagic  infarction  are 
^m  produced, 

"8.  The  infarction  may  become  gangrenous,  cheesy,  or  may 
«Ty  up  into  a  crumbling  mass, 

"  'I  A  capsule  may  form  around  the  most  diseased  part,  and 
rfnit  it  off  from  the  rest  of  the  lung. 

"If  asked  to  give  a  pathological  definition  of  pleuro-pneu- 
Kionitt,  1  should  say  that  it  was— A  chronic,  specific,  local 
^iisease,  starting  in  the  bronchi,  and  insitliously  implicating  the 
achvTiia  of  the  lung  by  occlusion  of  the  bronchi  and  intiam- 
on  extending  along  the  lymphatics:  the  other  organs  and 
the  blooj  possess  a  singular  immunity  from  the  spedfic  con- 
L^Mtion.  It  is  not  accompanied  by  constitutional  symptoms, 
only  gives  obscure  physical  signs.  At  any  time  during 
"le  progress  of  the  disease  its  existence  may  be  manifested 
Clinically,  by  the  occurrence  of  complications — acute  plenrisy 
Gf  liffiinionhagic  infarction  with  pleuml  infiammation — which 

ate  high  fever,  with  various  functional  derangements." 

Preference  to  tlie  observations  of  Dr.  Yeo,  exceUent  as  they 
*"^  in  many  particulars,  will  show  that  they  are  open  to  grave 
%tioiis," 
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In  the  first  place,  he  concludes  that  the  disease 
the  broncliiiil  tubes,  and  that  the  surrounding  tissue 
state  of  clironic  inflammation  for  a  lengthened  period  before  j 
sympionis  are  manifested.     He  says — "  1  am  convinced  that  1 
lung  disease  usually  exists  for  months  without  being  susp 
and  invariably  the  beast  is  first  thought  to  be  sick  only  wh» 
tlie   aftection   has   spread   to  the  pleura,  and   caused  intea 
iiiHaramation  of  that  membmne  with  its  accompanying^  welt| 
marked  symptoms." 

These  very  confident  conclusions  of  Dr.  Yeo,  if  allowed  top' 
iinehallenged,  are  calculated  to  lead  to  much  niisappreheasicfl^ 
and  even  to  actions  at  law.     They  prove  to  me  that  he  hasl 
but  little  or  no  opportunity  of  studying  the  disease  in  theliviB^ 
animal,  and  that  he  bases  his  conclusions  npon  what  he  hall 
observed  in  the  laljoratory, 

Now,  if  pleuro-pueumonia  were  a  species  of  bronchiiii,  or,  hiJ 
lie  puts  it,  if  the  virus  acted  primarily  on  the  bronchial  niucoui 
membrane,  one   would    naturally  conclude   that  the  brond 
would  in  the  earliest  stages  show  evidence  of  disease;  butsocfc 
is  not  the  case,  and  only  occasionally  do  we  meet  with  coa 
geative  patches  along  their  course  in  those  parts  of  the  lun 
already   involved   in   the   disease.     As   the   disease   advano 
however,  the  bronchi,  as  shown  by  Dr.  Yeo  in  the  wooden^ 


Fi09.  3  and  4.— Tmnsvewe  icction  of  Broncho-vjiflcuUr  SyataiB, 
contrasting  the  healthy  with  the  diaeajed  «t»te. 

A.  State  of  advanced  diaease.  A.  Artery^  pflrtiaUy  occluded  by  a 
thrombuB.  B.  Brtinchua,  contracted  And  pltigged,  V.  Vein.  C.  Cnmjnfin 
broncho- vaactilar  aheatb,  thickened  by  exudation.  I,  Interlobukr  tii»iA 
P.  Lobular  parenchytuiu 

B,  A  oorresponding  broncho- vaacukr  ayatem  in  healtk'  — (Ybo.) 

'  The  cut  waa  kindly  aent  me  by  Mr.  FlemiDg. 
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become  occluded,  their  walls  invaded  by  tbe  inflammation,  and 
they,  as  well  as  the  alveoli  and  air  cells,  are  filled  with  a  solid 
exudate,  differing,  however,  from  that  of  bronchitis,  where  tlie 
occludiijg  material  is  composed  of  more  or  less  fluid  catarrhal 
products;  but  this  occlusion,  however, is  a  secondary  process,  the 
tubes  in  the  non-cousolidated  portion  of  tlie  lung — altbonyh  the 
earlier  phases  of  the  inflammation  might  be  established  in  its 
pareucliyma — rarely  showing  any  evidence  of  disease.  In  some 
instances,  rarely  met  with  since  early  slaugliter  has  been  made 
compulsory,  tlie  bronchial  tubes  of  a  non-invaded  lung  territory 
are  found  occluded,  and  the  lung  tissue  surrounding  them  col- 
lapsed by  the  gravitation  or  entrance  into  them  of  the  degraded, 
softened  products  of  the  pneumonia,  wiiicb,  having  escaped  from 
tbe  seat  of  fonuation,  have  been  forced  liy  the  inspiratory  act 
into  the  healthy  tubes.  Here  we  certainly  find  the  bronchi 
tilled  with  diseased  products,  and  the  pleural  surface  presenting 
little  or  no  signs  of  disease ;  but  an  examination  of  the  pneu- 
monic products  will  at  once  prove  that  they  consist  of  degraded, 
8ol\ened,  inflammatory  exudates,  and  that  the  parenchymatous 
disease  is  antecedent  to  the  occlusion  of  the  bronchi.  In  the 
second  place,  I>r,  Yeo  concludes  that,  in  the  common  run  of 
cases  where  pleurisy  is  associated  with  extensive  disease  of  the 
lung,  the  latter  gives  the  impression  that  it  is  of  much  older 
standing  than  the  pleural  affection.  He  says,  **  The  pleurisy  is 
commonly  acute;  while  in  tbe  lung  we  usually  have  evidence  of 
8nch  chronic  change  as  would  require  a  very  long  time  for  their 
development/* 

If  I>r.  Yeo  bad  had  clinical  experience  amongst  cattle  he 
would  have  seen  tliat  these  conclusions  are  quite  opposed  to 
facts.  Many  instances  have  occurred  in  my  experience  where 
animals,  apparently  healthy,  wbicli  had  been  skuglitert^d  in 
eunsequeuce  of  having  been  in  cuntact  w  ith  others  afl'ected  with 
pleuro,  have  presented,  ji3f/.s/  vwrtcm,  round  patches  of  consolida- 
tion in  one  or  more  parts  of  their  hnigs,  always  associated  with 
plemul  exudation,  and  sometimes  even  adltesiou  of  the  opposing 
pleural  surfaces ;  indeed,  in  some  instances  the  most  pronounced 
evidences  of  the  presence  of  the  disease  have  been  patches  of 
pleural  exudation  with  but  little  or  no  corresponding  invasion 
uf  the  lung  parenchyma. 
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reveal  the  condition  of  black  conaolidatifm,  and  the  smaller  ones 
the  commenceraent  of  tlxat  process,  wliich  is  evidently  that  of 
htirmorrbage  into  the  alveoli ;  the  dark  patches  ai*e  surrounded 
by  OBdema  of  the  tissue  contiguous  to  the  points  of  extreme 
congestion  ;  the  interlobular  connective  tissue  is  much  thickened, 
and  if  carefully  cut,  a  quantity  of  straws-coloured  lymph,  only 
found  in  recently  invaded  lung  territory,  flows  from  the  cut 
surface.  Tliis  may  be  collected  and  used  for  inoculation  pur- 
poses.  The  pleural  surface  is  much  thickened,  the  exudate  beio^r 
both  within  and  upon  the  serous  membrane.  Microscopically 
tamined,  as  shown  in  tig,  G»  the  diseased  products  have  every 
ppearance  of  being  of  recent  origin,  tlie  secondary  or  de- 
gienerative  changes  (h,  h),  which  occur  very  early  in  pleuro  w^here 
the  blood  supply  is  out  off  by  plu,^ging  of  tlie  blood-vessels, 
having  only  commenced.  Tlie  history  of  the  animal  from  which 
the  specimen  was  obtained  was  clearly  traced.  It  had  been 
brought  from  a  healthy  herd  six  weeks  prior  to  slaugliter,  throve 
and  milked  well  up  to  two  days  prior  to  slaughter,  when  it 
pi-esented  slight  signs  of  illness,  became  rapidly  worse,  and 
when  exanuned  clear  evidence  was  obtained  tliafc  both  lungs 
wei"e  gravely  invaded.  I  may  state  that,  along  with  four 
others,  all  of  wliich  succumbed,  the  animal  bad  been  brought 
into  a  l>)Te  where  the  disease  had  previously  prevaOed,  but 
which  had  been  declared  free  under  the  Act  of  1868.  Taking 
into  consideration  the  clinical  fact,  which  has  forced  itself 
uj,K)n  me  upon  many  occasions,  that  it  generally  takes  from 
a  month  to  six  weeks  (see  pp.  173-4)  for  the  disease  to 
develop  in  a  healthy  animal  introduced  into  an  infected 
byre,  and  the  condition  of  the  diseased  products  in  the  above 
case,  one  cannot  help  concluding  that  pleuro-pneumonia  is 
often  a  very  acute  disease,  and  that  it  may  rapidly  involve 
large  tracts  of  lung  tissue. 

In  other  instances,  however,  the  invasion  is  confined  to 
small  areas ;  the  disease  may  then  assume  a  mild  t\i>e,  and 
the  animal  recover;  or  a  chronic  character,  from  which  i* 
eventually  succumbs,  not  so  much  from  destruction  of  Tung 
structure,  but  from  a  mabcondition  of  the  whole  system, 
arising  from  absorption  of  the  degraded  products  of  the  in- 
flammation. 
The  cause  of  pleuro-pneumonia,  in  this  country  at  least,  is 
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undoubtedly  contagion  and  infection,  and  these  only.  Jfy 
experience  of  the  disease  enables  me  to  state  that  no  mis- 
management with  regard  to  feeding,  housing,  or  the  general 
treatment  of  stock,  will  induce  an  outbreak  of  pleuro-pneumonia 
contagiosa, 

I  tlo  not  say,  with  some  writers,  that  it  nowhere  originates 
spontaneously;  but  I  do  say  tliat  it  never  orig^inates  spon- 
taneously in  tliis  country. 

That  pleuro-pneumonia  is  both  cont-agious  and  infectious  has 
been  proved  by  direct  experiments  performed  in  Fiance,  reported 
by  Professor  Bouley. 

"  The  first  series  of  experiments  was  conducted  at  Pomerage, 
in  the  well-known  and  vast  domain  of  IZambouillet.  The  whole 
is  enclosed  liy  walls,  surrounded  by  woods,  and  perfectly  isolutei 
A  stable  was  separated  into  two  distinct  compartments.  In 
the  first,  designated  A,  with  a  south-west  exposure,  w^as  a 
single  door,  leading  out  on  a  suftieiently  wide  plot  of  gi'ound, 
bounded  by  water,  where  the  cattle  coidtl  be  t^ken  to  drink. 
Every  precaution  was  taken  to  pi^vent  the  cattle  in  A  from 
coming  wnthin  reach  of  those  in  the  second  stable  B.  The 
latter  \vas  situated  to  the  left  of  A,  and  completely  separated 
by  a  solid  wall 

*' Pleuro-pneumonia  had  never  existed  in  tlie  commune  of 
Itambouillet, 

*'  ^Messrs.  Itenault,  Delafond,  and  Jouet  chose  the  cattle,  and 
subjected  them  to  a  close  examination.  The  herd  consisted  of 
three  bulls  and  seventeen  cowg,  Tliese  animals  were  dis- 
tinguished by  names  and  numbers,  and  distributed  in  the 
two  stables  in  relation  to  age,  breed,  and  sex,  so  as  to 
secure  an  equalile  distribution.  Three  sick  cows  w*erc  sent  to 
Itumbouillet  on  tlie  14th  of  November  1851 — one  from  the 
iJepartement  du  Nord,  the  second  from  Mont  Souris,  and  the 
third  from  VaugiraixL  Three  more  sick  cows  were  sent  on 
the  2d  uf  December  1S51. 

'*  Of  these  six  sick  animals,  three  died  and  three  recovered. 
One  lived  three  days  in  stable  A,  a  second  iive  days  and  a  night 
in  the  same,  and  the  thkd,  in  stable  B,  survived  ten  days  and 
two  nights, 

"  Of  the  three  sick  cows  that  recovered,  one,  admitted  into 
stable  A  on  the  10th  of  Kovember,  presented  symptoms  of  tliti 
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up  to  tbe  20th  of  ^November,  viz.,  for  thirty-four  days. 

entered  stable  B  on  the  2d  of  December,  and  was 

r^iueteen  days*     The  thiixl,  also  admitted  into  the  same 

,  continued  ill  for  tweuty*eight  days. 

^^Stahk  A, — On  the  Slst  of  November  1851,  viz.,  only  six 

kys  after  the  introduction  into  this  stable  of  two  sick  cows,  a 

ar  cough  was  shown  by  two  cows  ('  La  Koire/  No.  1(>,  and 

f  Korma,*  No,  2).    Their  lungs  appeared  sound,  and  they  continued 

>eat  and  niniinate.     The  same  symptom  manifested  itself  suc- 

avely  as  follows : — 

«  Fimt.  Ou  *  Coquett* '  (No.  3),  on  the  22d  of  November, 

**  ScfOJifL  On  *  Bosine  '  (No.  9),  on  the  23d  of  Novemlwr. 

**  nird.  On  *  Berthe  '  (No.  8),  on  the  25th  of  November, 

**  Fourth,  On  *  Babet '  (No.  7),  on  tlie  M  of  December. 

••  Fi/tL  On  *  Clara '  (No.  1),  ou  the  5th  of  Decemben 

"  sixth.  On  '  Olga '  (No.  6),  on  the  7th  of  December. 

"  Seventh,  On  '  Marton '  (No.  5),  on  the  10th  of  Deceiiil>er. 

"Thua.twenty-foiu*  days  after  the  admission  of  two  sick  cows, 
[and  ei^'ht  days  after  the  introduction  of  a  third  sick  animal,  out 
[uften  healthy  animals,  nine  presented  the  abnormal  indication 
hif  a  peculiar  cough.  Only  one  cow  ('  La  Caille/  No,  11),  con- 
I  lifiued  in  perfect  health.  After  the  first  sign  of  sickness,  tlie 
'  clmra<.>teristic  symptoms  of  pleuro-pneumonia  appeared  in  six 
1  cows  in  the  folloi^ing  order : — 

'*  Fird.  '  Olga '  (No.  6),  thirty^ne  days  nfter  fii'st  contact. 

**  Sceontk  *  La  Nt>ire  *  (No.  16),  thirty-two  days  after  first  contact 

"  r/aW.  *  Clara  *  (No.  1 ),  thirty-five  days  after  first  contact. 

"  Ffjurth.  *  Rosine  '  (No.  9),  thii'ty*fivo  days  after  lirst  contact 

"  Fi/ih,  *  Norma  '  (No.  2),  thirty-seven  days  after  Erst  contact 

"  Of  these  six  animals  only  one  died,  vi^.,  '  Olga  '  (No,  6), 
M  her  carcase  was  removed  to  Alfort  on  the  (Jth  of  January, 
ittd  tbere  dissected  by  the  memVjers  of  the  commission.  Of  the 
^vtt  otber  cows  in  the  stable,  the  reporters  say  that  symptoms  of 
^'anaUe  intensity  and  duration  appeared.  Certain  lesions  were, 
liowe\'er,  recugnised  some  time  after  by  dissection. 

j^Of  the  thi-ee  animals  {'  Berthe,'  No.  8,  '  Babet,*  No.  7,  and 
on/  No.  5),  which  began  to  cough  the  fn^t  day  after 
tontaci  with  the  sick  cows,  the  only  symptom  which  lasted,  and 
^  aaid  to  have  continued  for  several  months,  wms  the  couglu 
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•'  Stable  B. — On  the  25th  November  1851,  viz.,  nine  days  after 
the  introduction  in  stable  6  of  the  two  sick  cows  (Nos.  23  and 
24J,  the  healthy  cows  began  to  cough  in  the  following  order:— 

"  First.      *  Suzon '  (No.  13),  on  the  26th  of  November. 
"  Second.  '  La  Gardo '  (Xo.  20),  on  the  2d  of  December. 
"  Third.    *  Marton '  (No.  5),  on  the  3d  of  December. 
"  FouHJu  '  Kettley '  (No.  17),  on  the  7th  of  December. 
"  Fifth.      *  Leduc '  (No.  18),  on  the  10th  of  December. 
"  Sixth.     *  Nebula '  (No.  4),  on  the  18th  of  December. 
**  SeventL  '  Homard'  (No.  14),  on  the  28th  of  December 

"  So  that,  thirty-two  dayB  after  the  introduction  of  sick  otm 
in  stable  B,  out  of  ten  healthy  animals,  seven  presented  tbB 
peculiar  cough  before  mentioned 

"  Three  animals  ('Junon,'  No.  19, '  Bringe,'  No.  10,  and'BidiB,* 
No.  12)  continued  in  perfect  health. 

"  \Vell-marked  symptoms  of  pleuro-pneumonia  presented 
themselves  on  four  cows  in  the  following  order: — 

"  First.  *  La  Garde '  (No.  20),  sixteen  days  after  first  contact 

"  Second.  '  Leduc '  (No.  18),  thirty  days  after  first  contact 

**  Third.  *  Marton '  (No.  5),  thirty-five  days  after  first  contact 

"  Fourth.  *  Homard '  (No.  14),  forty  days  after  first  contact 

"  Two  of  these  animals  died  after  nine  days'  illness.  The 
other  two  were  quit^  convalescent  in  twenty-eight  and  thirty- 
five  days  respectively.  The  three  other  animals  continued  to 
cough  for  some  months  without  manifesting  more  serious 
symptoms. 

"  The  conclusions  drawn  by  the  French  Commissioners  from 
the  foregoing  experiments  were  as  follows : — 

"  The  epizootic  pleuro-pneumonia  of  cattle  is  susceptible  of 
transmission  from  sick  to  healthy  animals  by  cohabitation. 

"  Twenty  per  cent,  of  the  animals  manifest  a  resistance  to 
tlie  contagion. 

"  Eighty  per  cent,  manifest  various  effects  of  the  conta^ous 
influence. 

"  Fifty  per  cent,  are  seized  with  decided  symptoms  of  pleuro- 
]^neumonia,  and  of  these  fifteen  per  cent,  succumb,  and  thirty- 
five  per  cent,  recover. 

"  Immediate  contact  is  not  necessary  for  the  transmission  of 
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the   disease,  and  tlie  fu'st  affected  were  among  the  furthest 
removed  from  the  sick/' 

The  proofs  of  the  contagiousness  might  he  multiplied  ad 
infinitum.  The  above  enumerated  experiments,  directed  as  they 
were  to  the  purpose,  are,  in  addition  to  what  is  of  every -day 
occurrence,  to  my  uxind  c^uite  sufficient. 


TKEATMENT  OF  PLEUTlO-PNEUMOXIil, 

|It  may  he  broadly  stated  that  the  course  and  progress  of  this 
lalady  are  but  seldom  benefited  by  tlie  administration  of  dnigSj 
or  the  application  of  external  irritants.  Many  of  the  so-called 
cases  of  pleuro-pneumunia,  wliicli  are  said  to  be  cured  by 
active  interference,  are,  generally  speaking,  cases  of  indigestion. 
Much  good  may  be  done,  and  many  animals  are  tided  over  the 
critical  stage  of  the  malady,  by  the  enlightened  and  rational  super- 
vision of  a  veterinary  surgeon ;  but  it  is  worse  thau  useless  for 
any  one  to  endeavour  to  cut  short  the  duration  of  the  disease. 
If  during  the  early  stages  there  be  much  fever,  the  severity  of 
the  febrile  symptoms  may  be  subdued  by  repeated  ten-drap 
doses  of  Fleming's  tincture  of  aconite  freely  diluted.  If  there 
be  constipation  of  the  bowels,  it  ouglit  to  be  removed  by  gentle 
oleaginous  purgatives :  at  all  times  tynipanitis  of  the  stomachs 
must  be  relieved  by  the  administration  of  the  carbonate  of 
ammonia,  or  even  by  puneturiug  the  nimen.  Indigestion  must 
be  prevented,  and  this  is  best  done  by  the  withdrawal  of  all 
food  whilst  rumination  is  suspended.  I  have  known  cases  do 
well,  and  never  have  tympanitis,  where  solid  food  of  every  kind 
has  been  withheld  for  periods  varying  from  twelve  to  twenty 
days ;  the  patient  receiving  nothing  during  the  greater  part  of 
the  time  but  a  plentiful  supply  of  cold  water,  and  cold  linseed 
tea  or  cold  gruel,  when  these  would  be  voluntarily  taken.  If 
tlie  animal  would  not  drink  the  gruel  or  linseed  tea,  or  whenever 
it  seemed  not  to  relish  them,  a  return  was  made  to  the  euld  water. 
After  the  patient  had  commenced  to  **chew  the  cud,"  solid 
food  was  given  very  sparingly  for  some  time,  Shglit  diaiThom 
occurring  early  in  the  disease  may  be  looked  upon  as  a  salutary 
effect,  and  is  not  to  be  interfered  with ;  but  when  caused  by 
drastic  cathaiiics,  the  forcible  horning  of  gruel»  or  other  improper 
treatment,  it  generally  does  much  harm  by  causing  early  debility, 
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and  must  be  gradually  checked  by  chalk,  opium,  or  the  mm 
powerful  astringents,  catechu,  tannic  acid,  &c.      When  oon- 
valescence  has  commenced,  strength  may  be  increased  by  snull 
doses  of  sulphate  of  iron  given  mixed 'mth  the  food,  which 
must  be  good  and  easy  of  digestion.     Good  hay  or  grass,  or  linseed 
cake,  are  the  best ;  roots,  such  as  turnips,  being  apt  to  caott 
some  gastric  or  intestinal  irritation.     In  cases  characterised  hf   j 
much  debility,  strength  may  be  rapidly  restored  by  the  daflj   | 
allowance  of  a  dozen  eggs,  given  either  mixed  with  the  food  or    | 
beaten  up  with  milk  ;  generally  the  animals  will  drink  the  milk    i 
voluutarily,  and  become  very  fond  of  it. 

An  extensive  experience  has  convinced  me  that  where  botk 
lungs  are  affected  the  disease  terminates  fatally;  that  many 
animals  recover  where  one  lung  only  is  diseased  ;  and  that  flie 
various  methods  of  treatment  which  have  been  recommended  and 
tried  have  never  done  any  good,  never  increased  the  niunber  of 
recoveries,  but  have  oft^n  done  much  harm. 

At  one  time  I  thought  I  had  made  a  happy  discovery,  and 
that  carbolic  acid  given  internally  was  going  to  do  wonder^ 
some  cases  having  been  apparently  much  benefited  by  it 
Turther  experience,  however,  proved  that,  like  other  remedies,  it 
was  no  panacea.  I  have  tried  the  neutral  salt,  the  tonic,  the 
astringent  and  mineml  acid  treatments,  and  can  safely  state  that 
tliLT — as  well  as  bleeding,  blistering,  setoning,  &c. — are,  on  the 
whole,  useless.  Tliere  are  occasions  where  neutral  salts,  toni©, 
or  astringents  are  calculated  to  modify  some  symptom  of  the 
disease,  or  to  remove  the  cause  of  some  aggravation,  and  thiis 
tend  to  ameliorate  the  suffering  of  the  animal ;  but  nothing  can 
be  said  to  exert  a  really  curative  effect  on  pleuro-pneumonia. 


rREVENTION  OF  PLEURO-PNEUMONIA. 

"\Mien  the  disease  breaks  out  in  a  herd,  the  affected  animak 
are  to  be  isolated,  or,  if  "  in  condition,"  slaughtered  for  beef, 
experience  having  proved  that  such  beef  is  good  and  wholesome 
if  the  animal  is  killed  early  in  the  disease.  If  the  animal  be 
out  of  condition,  slaughter  and  burial  are  the  safest,  and,  in 
the  end,  the  most  economical ;  indeed,  it  may  be  distinctly 
laid  down  that  the  slaughter  of  the  whole  herd  for  human 
food  is  the  cheapest  in  the  end,  the  hides,  hoofs,  &c.,  being  care- 
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fuDy  kept  from  coming  in  contact  with  any  healthy  cattle. 
Some  recomnienJ  tlie  destinction  of  hides,  hoofs,  &c.  I  think 
tliis  a  wasteful  destruction  of  property,  and  fail  to  see  how  the 
ilisease  can  be  propagated  by  them ;  nnlens,  indeed,  they  are 
actually  brought  into  contact  with  healtby  cattle — not  a  very 
likely  occurrence. 

IHsiiifectian. — All  sheds,  cow-houses,  or  other  premises  which 
have  contained  cattle  affected  by  the  long  disease  should  be 
thorou*j;hly  cleansed  aud  d{8infected.  The  best  and  dieapest 
way  of  doing  this  is — 1st.  To  burn  sulphur  in  the  buildings ;  2d 
To  whitewash  tlie  walls,  stalls,  roofs,  and  every  nook  and  crevice 
within  the  building  with  lime-wash  containing  carbolic  acid 
(crude),  in  tlie  proportion  of  one  pint  to  each  bucketful  of 
whitewash, 

Inocnlalion  of  Pleuro-Pneumonia.~l(  the  present  legislative 
enactments  fail  to  prevent  the  spread  of  the  malady^  it  will  be 
time  for  compulsory  measures  to  be  instituted  to  test  the  value 
of  inoculation.  It  is  strongly  recommended  by  some  Continental 
writei'S  and  by  some  English  veterinarians  of  skill  and  ex- 
jjerience*  My  friend  Mr.  W.  I^wis,  V.8.,  Crewe,  is  a  strong 
advocate  for  it,  and  no  one  is  calculated  to  speak  with  greater 
authority,  as  he  has  been  in  extensive  practice  in  one  of  the 
fjreatest  cattle  counties  (Cheshirej  for  many  years,  as  well  as 
being  the  consulting  veterinary  inspector  for  the  county.  I 
understand  it  has  been  practised  for  many  years  in  some  of  the 
I^ndon  dairies,  and  has  latterly  been  in  vogue  in  Kdinburgh 
and  neighbourhofjd,  and  the  results  have  so  far  been  satisfactory/ 

Inoculation  was  attempted  by  Dietericlis  with  no  satisfactory 
results.  The  experiments  were  repeated  by  Vix,  who  obtained 
residts  in  the  form  of  pneumoniaj  which  w^as  due  in  all  proba- 
bility to  py;emia,  Nothing  conclusive,  however,  was  obtained 
until  Dr.  Wdlens  of  Ha.sselt,  Belgium,  instituted  a  series  of 
experiments,  the  result  of  which  led  hira  to  arrive  at  the  follow- 
ing conclusions : — 

**  I*  Pleuro-pneumonia  is  not  contagious  by  inoculation  of  the 
blood  or  other  matters  taken  from  diseased  animals  and  placed 
on  healthy  ones. 

"  2.  Tliat  tlie  blood  and  the  serous  and  frothy  liquid  squeezed 
from  the  lungs  of  a  diseased  animal  in  the  first  stage  of  pleuro- 
pneumonia are  the  most  suitable  matters  for  inoculation. 

^  InoculAtioQ  biM  been  exUnttively  practised  in  Edinburgh  since  the  1ii«t  ediiioiB 
ol  Uiia  work  Wdui  jmbUahedf  and  with  mvnmble  buoocmu — See  Sttppttimentt 
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"  3.  The  inoculation  of  the  vims  takes  from  ten  days  to  t 
month  before  it  manifests  itself  by  symptoms. 

"  4.  The  matter  employed  for  the  inoculation  has,  in  general 
no  effect  upon  an  animal  previously  inoculated  or  having  bad 
the  disease. 

"  5.  The  inoculated  animal  braves  the  epizootic  influencei 
Avith  impunity,  and  fattens  better  and  more  i-apidly  than  thoBe 
in  the  same  atmosphere  with  it  that  have  not  been  inoculated.    . 

"  6.  The  inoculation  should  be  performed  with  prudence  and 
circimispection,  upon  lean  animals  in  preference;  and  towards 
tlie  tenth  day  after  the  operation  a  saline  purge  may  be  gi>'en, 
and  repeated  if  necessary. 

"  7.  By  inoculating  pleuro-pneumonia  a  new  disease  is  pro- 
duced ;  the  affection  of  the  lungs,  with  all  its  peculiar  characteri, 
is  localised  in  some  part  on  the  exterior,  but  whether  it  occasioiw 
apparent  morbid  manifestations  or  not,  the  inoculated  animal  u 
preserved  from  pleuro-pneumonia. 

"  8.  The  virus  is  of  a  specific  nature ;  it  does  not  always  act 
as  a  virus.  The  bovine  race  alone  is  affected  by  its  inoculation, 
since  other  anhnals  of  different  races,  inoculated  in  the  samfi 
manner  and  with  the  same  liquid,  experience  no  ill  effects." 

Mdhod  of  inoculaivm. — The  virus  is  to  be  selected  from  the 
interlobular  tissue  of  a  lung  in  the  first  stage  of  a  mild  attack. 
The  Iiing  will  then  be  fouud  distended  with  a  yellow  semi-fluid 
exudate.     All  parts  of  the  lung  wliich  present  any  appearance 
of  dark  red  colour,  and  are  consolidated,  or  which  have  the  appear- 
ance of  being  gangrenous,  should  at  all  times  be  avoided.    The 
selected  portion  of  lung,  after  having  been  cut  in  various  direc- 
tions to  allow  the  fluid  to  ooze  out,  is  to  be  placed  whilst  warm 
in  a  strainer,  over  a  clean  stoneware  or  glass  bowl,  covered  over 
by  Hannel  or  cloths,  to  keep  in  the  warmth  and  to  prevent  dust, 
&c.  gaining  access.     In  a  short  time  a  quantity  of  clear  yellow 
fluid  will  be  obtained,  wliich,  if  not  required  for  immediate  use, 
is  to  be  enclosed  in  glass  tubes,  about  four  inches  long,  three- 
eighths   of  an  inch  in  diameter,  and  when  filled  hermetically 
closed  by  a  blow-pipe  flame. 

The  tip  of  the  tail  is  the  spot  which  should  be  selected  for 
inoculation,  and  a  single  drop  of  the  virus  is  sufficient  It  is 
1  letter  to  inoculate  on  the  upper  than  on  the  lower  surface  of  the 
tip  of  the  tail,  removing  the  hair,  and  then  slightly  scarifying 
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tlie  skin,  the  scarification  being  quite  siiperficiaL  The  point  of 
the  tail  is  selected  in  preference  to  any  other  part,  because  it  can 
be  easily  amputated  if  gangrene  occur. 

In  the  most  favourable  instances,  a  slight  heat  and  swelling 
occiira  round  the  inoculated  spot  in  a  period  varying  from  a  week 
to  two  months ;  generally,  however,  tbc  eruption  manifests  itself 
from  the  ninth  to  the  sixteenth  day,  accompanied  by  shght  rigors, 
loss  of  appetite,  and  slightly  diminished  secretion  of  milk.  When 
the  operation  has  been  properly  performed,  and  the  virus  care- 
fully selected,  the  effects  are  generally  as  above  described ;  but 
when  the  vims  is  putrid  or  badly  selected,  or,  as  sometimes 
happens,  some  peculiarity  exists  in  the  inoculated  animal,  the 
primary  sweUing  is  excessive,  the  tip  of  the  tail  becomes  gan- 
grenous, the  animal  sullers  from  a  high  state  uf  fever ;  secondary 
deposits  occur  at  the  root  of  the  tail,  around  the  anus,  and  iu 
the  abdominal  glands,  and  death  occurs  iu  a  few  days  after  the 
inoculation. 

The  conclusions  arrived  at  by  the  Belgian  Commission  with 
regard  to  inoculation  are  as  follows : — 

*'l.  The  inoculation  of  the  li(^uid  extracted  from  the  lung^ 
of  an  animal  affected  with  pleuro-pneuraonia  does  not  transmit 
to  healthy  animals  of  the  same  species  the  same  disease — at  all 
events  so  far  as  its  seat  is  concerned. 

*'  2.  The  appreciable  phenomena  which  follow  the  inoculation 
are  those  of  local  inflammation,  which  is  circumscribed  and  slight 
on  a  certain  number  of  the  animals  inoculated ;  extensive  and 
diffuse,  with  general  reaction  proportioned  to  the  local  disease, 
ad  complicated  by  gangi^euous  accidents,  on  another  number 
bf  the  inoculated  animals,  so  that  even  death  may  result 

'  3.  The  inoculation  of  the  liquid  from  the  lungs  of  an  animal 

fected  with  pleuro-pneumonia  exerts  a  preservative  influence, 
id  invests  the  economy  of  the  larger  number  of  animals  sub- 
J^eted  to  its  influence  with  an  immunity  which  protects  them 
fr»^m  the  contagion  of  this  malady  during  a  period  which  has  yet 
to  be  determined," — ^(Gamgee.) 

The  losses  sustained  during  the  experiments  of  the  Commis- 
sion amounted  to  11*11  per  cent.;  the  number  of  animals  on 
wluch  the  opemtion  was  benignant  was  Gl'il  per  cent;  the  pro- 
Jiortion  in  which  there  was  gangrene  and  loss  of  a  portion  of  the 
tail  was  27*77  per  cent.;  in  twenty-one  subjects  the  inflammation 
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was  very  severe,  and  complicated  by  gangrenous  plienomeM^ 
causing  the  death  of  six ;  and  lastly,  the  recoveries  amounted 
to  88-88  per  cent 

By   the    Contagious   Diseases  (Animals)  Act,    1878,  it  is 
decreed  that  all   cattle  suffering  from  pleuro-pneumonia  ue 
to  be  immediately  slaughtered     This  is  so  far  a  movement  in 
the  right  direction,  but  I  should  like  to  see  a  modification  to 
the  following  effect: — 1st.   That  all  animaLs  actually  affected 
should  be  slaughtered ;  2d.  That  all  animals  suffering  from  the 
disease  in  its  incubative  stage — ^that  is  to  say,  those  in  which 
the  fever  can  only  be  detects  by  the  thermometer — should  aba 
be  slaughtered,  and  that  all  the  unaffected  cattle  which  are  or 
have  been  in  contact  with  diseased  ones  should  be  inoculated 
In  this  way,  I  consider  that  the  loss  will  be  reduced  to  iti 
minimum,  and  that  finally  its  occurrence  in  this  coontij  wiO 
be  prevented  altogether. 


CHAPTER  XVIIL 

CONTAGIOUS  DISEASES— continued, 

ECZEMA  CONTAGIOSA 

SynonyTns, — Eczema  epizootica;  epizootic  aphtlia;  aplithous 
fever ;  fcjot-aad-mouth  disease ;  rauiram ;  epidemic. 

Deflnitian.—A  birrbly  contagious  and  infectious  febrile  disease, 
associated  with  a  vesicular  eruption  in  the  mouth,  between  the 
pedal  digits,  and  around  the  coronets.  In  some  cases  the  mouth 
only  is  affected,  in  others  the  feet  may  be  the  seat  of  the  erup- 
tion, the  niembrane  of  the  mouth  remaining  free.  In  milch  cows 
it  sometimes  happens  that  a  vasicnlar  eruption  occurs  on  the 
niammar}^  gland,  ami  within  the  lactiferous  ducts:  when  such 
occurs,  the  milk,  contaminated  by  the  vesicular  discharge,  is 
rendered  unlit  for  use,  either  as  food  for  the  human  being  or  for 
the  lower  animals,  as  it  may  induce  a  vesicular  eruption  in  the 
moutk,  larynx,  pharynx,  and  intestinal  canaL 

PATHOLOCV   AND   SYMPTOMS* 

iTnlike  rindeqiest  and  pleuropneumonia,  which  are  almost 
confined  to  the  ruminaiitia,  contagious  eczema  affects  cattle, 
sheep,  pigs,  dogs,  poultry,  and  even  human  beings  are  suljject  ta 
the  influence  of  its  virus.  It  is  amongst  horned  cattle  that  we 
tind  the  ravages  of  this  disease  to  be  most  extensive,  they 
seemingly  being  most  susceptible  to  the  influence  of  the  con- 
tagious poison ;  shet^p  and  goats,  however,  suffer  very  severely, 
and  dogs,  pigs,  and  poultry  often  Jse  from  it. 

After  a  period  of  incubation,  varying  from  twenty-four  hours 
to  three  or  four  days,  the  invasion  and  progress  of  the  diseiise  are 
cliuractcrised  by  an  elevation  of  tempemtuie  of  from  two  to  four 
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degrees  5  by  the  formation  of  vesicles,  varying  in  size  from  thnt 
of  a  sixpence  to  that  of  Iralf-a-crowii,  on  llie  tonrfue,  insiile  the 
lips,  roof  of  the  moutli,  ami  sometimes  on  the  udder;  whilst 
smaller  hlisters  make  their  appearance  between  the  digits,  and 
around  the  coronets  and  heels,  and  there  is  a  discharge  from 
the  eyes  and  nose.  The  animal  presents  signs  of  uneasiness  in 
the  month,  by  constant  movement  of  the  lips,  champing  of  the 
teeth,  a  How  of  saliva  from  the  month,  and  difficulty  in  masti- 
cating its  food  ;  the  affection  of  the  feet  heing  intlicutcd  by  some 
degree  of  lameness  in  the  foot  or  feet  affected,  In  a  short  time 
the  epithelijil  and  cutaneous  structures  enclosing  the  vesicles  are 
separated  and  thrown  ofi'  in  more  or  less  rounded  patches, 
leaving  mw  surfaces^  which  are,  however,  speedily  re-covered  by 
epithelinm.  In  some  instances  there  is  an  entire  separation  of 
the  hoofs  from  the  feet 

The  symptoms  are  inidoubtedly  due  to  the  presence  of  a  morbid 
poison  in  tlxe  animal  economy,  and  are  manifestations  of  the 
elimination  or  excretion  of  tliat  poison,  wldch  evidently  has  some 
special  afllnity  to  the  mucous  and  cutaneous  stmctures  of  tlie 
several  parts  of  the  body  which  it  invades.  Eliminated  by  the 
feet  and  by  the  mouth,  pastures  very  soon  become  impregnated 
with  it,  and  hence  we  find  that,  owing  to  the  great  iacility  by 
wliich  it  is  thus  spread  over  a  wide  district  of  country,  it  appears 
to  be  the  most  infectious  of  maladies.  Beyond  question  the 
virus  of  eczema  is  conveyed  from  field  to  field,  from  parish  to 
parisli,  from  county  to  county,  by  small  game,  vermin,  and  dogs ; 
and  looking  to  this  fact,  we  can  account  for  the  sometimes 
mysterious  outbreak  of  the  disease  in  places  and  districts  into 
which  no  fresh  cattle  have  been  admitted.  Tliis  fi'equently  un- 
accountable appearance  of  the  foot-and-mouth  disease  has  led  to 
the  belief  that  it  is  of  spontaneous  origin ;  some  believing  that, 
although  originating  spontaneously,  it  is  propagated  by  contagion  j 
others  that  it  originates  in  all  cases  independently  of  contagion, 
and  that  it  is  due  to  climatic  or  atmospheric  causes,  exposure, 
and  the  debilitating  elTeets  of  long  journeys  by  land  or  sev^.  It 
is  very  tnie  that  increased  susceptibdity  to  the  disease  is  in- 
duced by  any  debilitating  cause,  but  neither  age,  condition, 
luanagement,  climate,  tempemture.  nor  any  common  cause  of 
disease  seems  to  exert  any  modifying  influence.  No  extremity 
of  privation,  nor  the  continued  action  of  oi^nary  causes,  is 
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eapftljle  of  inducing  it ;  and  one  reason  for  the  indifference  wluch 
has  lieen  shown  in  re.spect  to  its  ravages  is  to  he  found  in  the 
belief  in  its  spontaneous  orioip^  an  idea  which  arises  out  of  tlie 
ohseiTations  of  its  frequently  unaccountiible  appearance  in  iso- 
lated places. — (Professor  IjROWN  on  Month  and  Fool  Complaint.) 

It  %vas  at  one  time  helieved  that  an  animal  wliich  had  once 
suffered  from  eczema  contagiosa  was  guarded  against  another 
attack.  This,  however,  is  a  fallacy ;  and  it  is  now  generally 
behcved  tliat  an  animal  is  only  once  attacked  during  a  season. 
As  a  general  nile  this  may  be  said  to  be  the  Ciise,  and  consequently 
a  herd  which  has  gone  through  the  disease  early  in  the  season — 
let  that  he  the  spring  or  autumn,  the  periods  when,  in  conse- 
quence of  the  increased  movements  of  cattle  from  place  to 
place,  the  disease  is  most  rife — is  considered  more  valuable  to 
the  purchaser,  and  worth  more  money  in  the  market.  This  rule 
is,  how^ever,  liable  to  many  exceptions,  and  it  is  by  no  means 
impossible  for  tl^e  same  auinud  to  suifer  from  two,  threCi  or  even 
four  attacks  during  a  period  of  a  few  months. 

Some  ohservei*s  liave  tliought  that  tlie  cont^gium  was  con- 
tained or  existed  in  the  form  of  a  vegetable  parasite — fungus; 
whilst  others,  speculating  as  to  its  source  of  origin,  have  advanced 
the  idea  that  it  is  due  to  the  development  of  organic  germs 
having  independent  movements — in  fact  to  living  particles  of 
animal  matter.  These  are,  however,  speculations  which  cannot 
he  conlirmed  by  examination  witli  high  microscopic  powers; 
they  therefore  fall  to  the  ground.  Microscopic  examinations  of 
the  blood,  saliva,  tears,  and  the  contents  of  the  vesicles,  have 
failed  to  detect  any  substance  to  the  presence  of  which  the 
disease  might  be  ascribed.  The  blood  cui-puscles  are  very  often 
stellate  or  star-like  in  form,  and  rapidly  change  to  their  natuml 
circular  shape ;  there  is,  however,  no  s[ieciality  in  this  as  regards 
the  blood  of  cattle,  as  the  same  tiling  occui-s  in  splenic  apoplexy, 
rinderpest,  and  even  when  an  animal  is  apparently  in  a  healthy 
condition.  Professor  Brown  attaches  some  importance  to  the 
jiresence  of  vibriones,  bacteria,  and  monads,  which  are  found 
in  the  discharge  from  the  eyes,  sali^%  and  the  contents  of  the 
vesicles.  The  milk  also  contiiins  these  bodies,  and  upon  this 
heiid  Professor  Brown  is  very  clear  and  distinct.  He  says — 
"  ililk  from  cows  affected  wuth  foot-and-mouth  disease  acts 
energetically  upon  young  animals  to  w  hich  it  is  given  warm. 
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Calves   occasionally   die   quite    suddenly  after  suckiiig  cow 
affected  with  the  malady;  and  fatal  effects  have  followed tb 
administration  of  the  milk  to  young  pigs.     It  has  been  allej4 
that  there  is  not  any  direct  evidence  of  injurious  conseqiifiiiiwi 
arising  from  the  consumption  of  the  milk  by  human  beisgi; 
but  it  must  be  remembered  that  the  fluid  is  very  rarely  tata 
immediately  from  the  cow,  and  still  more  rarely  in  an  undiluted 
form,  and  it  may  be  not  altogether  an  unfortunate  circumstance 
that  the  decrease  of  the  secretion  during  the  prevalence  of  the 
disease  necessitates  a  large  admixture  of  water  in  order  to  keep 
up  the  quantity  which  is  required  for  daily  consumption. 

"  In  the  early  st^ge  of  the  disease  the  milk  presents  few 
abnormal  characteristics,  the  specific  gravity  falls  to  1024,  and 
the  milk  corpuscles  are  always  found  to  be  arranged  in  clusters. 

"  Minute  moving  specks  are  also  seen  under  the  quarter-inch 
objective,  and  those  under  the  -^jth  are  resolved  into  bacteria 
anil  spherical  bodies. 

"  When  the  disease  is  fully  developed,  about  the  third  daj  | 
from  the  first  appearance  of  vesicles,  the  milk  invariably  con- 
tains morbid  products  of  a  very  pronounced  character,  vii, 
large  gi-anular  masses  of  a  brownish  yellow  colour,  numerous 
])us-like  boilies,  bacteria,  vibriones,  moving  spherical  bodies,  and 
a  few  milk  corpuscles.  It  is  paiticularly  worthy  of  remark  that 
those  morbid  elements  were  found  in  specimens  of  milk  which 
in  their  physical  chamcter  presented  no  appreciable  peculiarity. 

**  In  some  siH?oimens  which  were  viewed  with  the  micrometer 
eye-piece  the  milk  corpuscles  varied  in  size  from  -ji^Vrj^^  ^^ 
n^  Jj^oth  of  an  inch  in  diameter,  and  the  granular  masses  from 
^Jjth  to  ioVtj^'^  ^f  ^^^  "^^''^-     Milk  from  animals  aHect-ed  with 
eattle  plague,  and  also  with  pleuro-pneumonia,  was  also  found 
to  contain  an  abundant  quantity  of  the  granular  masses  and  pus- 
like bodies ;  and  in  cases  of  cattle  plague  similar  elements  were 
distinguislied  in  the  ounly  exudation  which  existed  in  the  mucous 
membrane' of  the  mouth,  pharynx,  trachea,  and  bix)nchial  tubes. 

"  Exami>les  of  milk  taken  fivm  animals  in  different  stages  of 
fi^otaud-moutli  disease  afforded  ver}*  interesting  results.  At  the 
eoninieneement  the  speeitic  gravity  fell  to  1024-5,  and  continued 
to  range  between  the  two  numbers  until  the  animal  was  con- 
\aleseent,  when  it  ivse  to  1026-7,  wliich  standard  was  not 
exceeded  fiu*  two  months  after  i*eeoverv. 
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'*  Tlie  granular  masses  and  pus  corpuscles  decreased  in 
inimtier  as  the  allection  subsided ;  hut  in  all  the  specimens 
examined  after  the  animals  had  recovered,  they  were  found 
fscattered  here  and  there  among  the  milk  corpuscles,  and  even 
in  specimens  which  were  examined  a  month  after  recovery  they 
were  detected.  The  granular  masses  %vere  not  found  in  milk 
from  the  same  animals  two  months  after  recovery ;  but  even  in 
these  specimens  a  few  pns-like  corpuscles  were  present. 

*'  Two  examples  of  milk  taken  from  cows  on  the  fourth  day 
of  the  disease  were  found  to  bo  highly  charged  w^ith  granular 
masses;  the  milk,  however,  w*as  remarkably  rich  in  quality^ 
ha%'ing  a  specific  gravity  of  1034,  and  yielding  a  large  propor- 
tion of  cre^im.  Diminution  of  the  quantity  of  milk  is  invariably 
obser%'ed  during  the  progi-ess  of  any  febrUe  disease,  and  in  foot* 
and-motith  complaint  the  loss  is  sometimes  considenil>le. 

•'  Cows,  when  suffering  from  the  woi-st  form  of  disease,  lose 
nearly  all  their  milk ;  but  when  the  attack  is  mild  in  character, 
tlie  decrease  will  not  be  more  than  one-third  of  the  usual  yield. 
The  average  loss  in  a  large  dairy  wdiile  the  disease  is  .going 
tlirough  the  shed.^  will  vary  from  one-third  to  two-thiais,  accord- 
ing to  the  number  of  severe  cases.  As  all  the  milk  obtained  is 
mixed,  the  worst  milk  will  be  to  some  extent  modified  by  tlie 
addition  of  that  which  is  less  highly  charged  with  morbid 
elements,  and  the  whole  is  further  diluted  by  the  addition  of 
water»  which,  judging  from  some  specimens  obtained  from  an 
establishment  wiiere  the  disease  was  known  to  exist  among  the 
eow8»  is  sometimes  added  to  the  extent  of  40  per  cenL  Boiling 
the  milk  has  been  recommended  for  the  purpose  of  preventing 
or  lessening  its  injurious  action ;  but,  as  a  matttjr  of  fact,  it  may 
lie  stated  that  boiling  does  not  alter  the  appearance  of  the 
morbid  elements,  nor  docs  it  arrest  the  movements  of  bacteria 
in  the  tluid/* 

In  ordinary  cases  of  eczema  the  symptoms  are  not  very  severe, 
and  pr«>vided  the  feet  are  not  seriously  implicated,  the  animals 
recover  in  about  a  week  from  tlie  first  manifestation  of  the 
febrile  symptoms.  In  many  instances,  particularly  if  the  weather 
he  cold  and  the  cattle  exposed,  a  hoarse  tracheal  cough  is  pre- 
sent, with  much  discharge  from  the  trachea  and  bronchial  tubes, 
whilst  in  aggravated  cases  the  mucous  membrane  of  the  intcs* 
tiual  oamil  is  very  seriously  involved,  and  when  vesicles  appear 


186  CONTAGIOUS  DISEASES. 

at  the  anus,  it  is  fair  to  presume  that  vesication  exists  alon^  the 
whole  alimentary  ti-ack;  and  post  mortem  examinations  ofsocb 
reveal  the  presence  of  much  inflammation  of  the  intestinal 
mucous  membrane,  patches  of  denudation  here  and  there,  man 
especially  in  the  fourth  stomach,  giving  the  disease  very  mock 
of  the  characteristic  appearance  found  in  cattle  plague,  to  wLick 
disease  it  is  to  some  extent  allied. 

It  is  when  the  feet  ai^  much  aflTected  tliat  the  loss  to  the 
stock-owner  becomes  great,  for  not  only  does  the  animal  loee 
condition  from  the  disease,  but  also  from  inability  to  roam  about 
its  pasture  in  search  of  food.  Such  cases  should  at  once  be 
comfortably  housed,  provided  with  proper  aliment,  and  have  the 
feet  properly  treated. 

lu  sheep,  goats,  and  pigs,  the  feet  are  the  principal  parts 
aflbcted,  the  vesicles  occurring  between  the  digits  and  around  the 
coronets.  ^ 

During  the  summer  of  1872  eczema  contagiosa  assumed  a 
very  malignant  character,  especially  in  some  herds  of  Iceland 
cattlq  brought  to  Leith  and  Edinburgh,  the  ordinary  symptcHM 
being  complicated  with  swelling  of  the  legs  and  other  parts  of 
llie  body,  the  swelling  when  opened  discharging  a  veiyfcetid 
iluid.  In  all  there  was  great  prostration  of  strength,  and  many 
cases  tcnninated  fatally. 

Tlie  loss  from  foot-and-mouth  disease  to  the  dairyman,  from 
the  diniiuished  secretion  of  milk,  and  to  the  owner  of  cattle  nearlf 
lit  for  tlie  butcher,  is  very  great.  I  do  not  think  £4  a  head  too 
high  an  average ;  but  when  it  is  confined  to  lean  or  store  cattle, 
provided  the  attack  is  mild,  the  loss  of  condition  is  quite 
ephemeral,  and  can  scarcely  be  accounted  a  loss  at  all,  forsudi 
animals  appear  Ui  make  flesh  much  faster  after  than  prior  to  an 
attack  of  the  disease. 

The  llesh  of  cattle  which  have  been  slaughtered  while  sufferin;,' 
from  the  disease  e\hii.>its  in  many  instances  the  pi-eseuce  ot 
numerous  worm-like  bodies  called  "  psorospenns  "^  lying  loose 
amongst  the  libres.     The  true  nature  of  these  bodies  is  not  yet 

^  For  distinguishing  character  of  fv>ot -and -mouth  disease  and  foot-rot  in  «h*r» 
tec  Priiiciphs  and  J'ntcticc  of  Veterinary  Surr/rri/. 

'  Pson>siHTnii;u  are  fi)und  in  cj'sta — parasitic  in  vertebrates,  and  develop  in^ 
fonns  of  grcjjiuiua?.— (UiXLEY.j  Balbiaui  believes  them  to  belong  to  the  vegetaU* 
kiiigduni. 
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!  biowxL  They  are  evidently  quit^e  harmless,  and  are  pixj- 
in  otlier  diseases,  and  sometimes  when  the  nnimal  has  been 
gUt^red  whilst  apparently  in  the  best  of  health. 
kj8  sequelae  to  eczema  contagiosa,  the  following  alterations  of 
icture  have  been  observed,  naraelyt  swelling  of  the  joints, 
ni  joints,  with  sloughing  of  interdigital  suhstance,  gaugi-ene 
whole  foot,  marasmus,  and  disease  of  tlie  bones. 


TREATOENT  OF  ECZEMA  CONTAGIOSA. 

Mild  cases  require  little  medical  treatment,  foot-and-mnuth 
(•ease  being  one  of  that  kind  wliich,  ninning  tlirouuli  a  definite 
hifse,  terminates  in  recovery.    Whilst  the  month  is  very  sore, 

Ithat  the  animal  requires  is  a  plentiful  supply  of  cold  water: 

the  fever  l»e  higli,  the  water  may  contain  an  ounce  of  nitrate 
rfpotjish  dissolved  in  each  bucketful     As  a  rule,  ho%vever,  even 

liis  m  ^lnnecessaIl^  The  food  should  be  soft  and  easy  of  mas* 
lion — bran  m^ishe^,  pulped  roots,  or  giiiss.  The  feet  must  be 
hihi  to,  and  if  suppuration  be  detected,  with  separation  of  some 

Jiirla  of  the  horn,  the  detached  horn  is  to  be  renio\'ed,  and  ttie 
Expose*!  sensitive  surfaces  dn^ssed  witli  a  mild  astringent,  such 
a  solution  of  acetate  of  lead,  containing  a  small  modicum  of 
tartelic  acid.  What  I  usually  prescribe  is  an  ounce  of  the  con- 
^ntmtcd  solution  of  pure  carl>olic  acid — one  part  acid  to  sixteen 

1)1  Water — to  twelve  of  the  ^vhite  lotion.    Pledgets  of  tow  dipped 

» this  lotion  are  to  ho  boupd  to  the  fo(>t  by  a  bandage.  This 
•ittiple  expedient,  so  generally  neglecte<],  will  often  prevent  a 
fineness  of  many  weeks*  or  even  months'  duration ;  for  suppur- 

tion,  once  established  to  any  great  extent  in  the  sensitive 
•tnictures  of  the  foot,  causes  violent  pain,  increases  the  inflam- 
mation, and  induces  the  process  of  sloughing.  Some  writers 
^Toaiiaend  a  variety  of  remedies  both  to  the  mouth  and  feet. 
My  experience  leads  me  to  the  conclusion  that^  except  carefully 

''iJihing  the  feet,  the  less  medical  interference  the  btitter. 

Xuw  and  then  cases  will  be  marked  by  extreme  prosti-ation  of 
^Pength,  entire  loss  of  appetite,  inability  to  stand  from  weak- 
6tS3  as  well  as  from  the  lameness ;   such  ouglit  to  be  more 

ictivdy  treated,  and  Btimulants,  such  as  Avbisky,  brandy,  or 
fl>irit»  of  nitrous  ether,  administered  inteiiially,  and  the  feet 
Mied  repeatedly  with  cold   water,   and  kept  coul  with  wet 
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cloths  fastened  around  them.    In  all  instances,  bleeding,  puigino; 
and  other  depleting  measures  are  most  injurious.     The  bowefa; 
[)erhaps  constipated  at  first,  become  loose  as  the  disease  advances; 
but  this  condition  is  not  to  be  interfered  with,  for  the  diarrhea 
may  be  looked  upon  as  one  result  of  the  vis  inedicatrix  naturtg, 
by  which  the  morbid  material  is  expelled  from  the  system. 
Extensive  sloughing  of  the  structures  of  the  feet  is  best  treated 
by  more  powerful  antiseptics — solutions  of  chloride  of  zinc,  or 
strong  solutions  of  carbolic  acid,  say  one  part  of  crude  acid  to 
six  or  eight  of  oil 

Sheep  lose  flesh  very  rapidly  whilst  suffering  from  the  foot- 
and-mouth  disease.  They  suffer  more  in  the  feet  than  cattle, 
and  consequently  require  more  careful  vigilance.  It  is  a  good 
plan  to  cause  the  aflected  flock  to  walk  through  a  shallow  trough, 
containing  the  above-named  weak  astringent  and  antiseptic 
solution,  once  or  twice  a  day.  And  finally,  it  is  my  opinion 
that  both  cattle  and  sheep  ought  to  be  washed  before  they  aw 
allowed  to  be  driven  on  a  public  road  or  exposed  in  a  market; 
if  they  have  recently  recovered  from  this  disease.  It  may  be 
difficult  to  do  this  with  large  herds  of  young  cattle,  and  iti 
compulsion  would  be  considered  a  hardship,  but  of  two  evib 
it  is  incomparably  the  lesser. 


CHAPTER    XIX. 

CONTAGIOUS  BlSl&ASES—cmtinned, 
VARIOLA  YACCIX.^  (COW-POX). 

Synonyms. —  Vaccine  (F.)  ;     KuhpocJctn  (G.) 

Bejtnition. — A  contagious,  felirile,  and  eruptive  disease,  known 
in  most  parts  of  the  globe,  resulting  from  the  presence  of  a 
specific  fixed  virus,  which  is  reproduced  and  multiplied  in  the 
animal  body  during  the  course  of  the  malady.  After  a  period  of 
latency  of  from  six  to  nine  days,  the  contagium  causes  the 
development  of  an  eruption  on  the  surface  of  the  mammary 
gland,  which  eruption  passes  through  the  stages  of  pimple, 
vesicle,  pustule,  and  scab.  The  disease  runs  a  dehuite  and  mild 
course,  and  destroys  the  susceptibility  of  the  affected  animal  to 
another  attack;  but  in  hot  countries  it  sometimes  assumes  a 
diffuse  and  severe  character. 


PATHOLOGY  AND  SVMPT0M9. 

Cow-pox  has  been  described  by  high  medical  authorities  as 
J  malignant  disease  which  destroyed  cattle  almost  as  extensively 

small-pox  did  the  human  race.  This  view  of  tlie  malignancy 
of  cow-pox  is  evidently  the  result  of  a  pathological  error,  which 
led  oVjservers  to  confuse  the  cow-pox  with  cattle  plague, 

Jenner  believed  in  the  identity  of  cow-pox  and  small-pox,  and 
tbat  both  had  a  common  origin  in  the  "grease**  of  the  horse. 
Jenner  did  not,  however,  perform  any  inoculations  of  cattle  with 
the  lymph  of  human  small-pox.  The  first  successful  experiment 
of  inoculating  the  cow  with  human  small-pox  was  pertbrmed  at 
the  Berlin  Veterinary  College  in  1801 ;  the  efforts  previous  to 
that  period  having  been  unsatisfactory.     In  1807  Gassner  of 
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Gliiisbiirgli  inoculated  eleven  cows  with  small-pox  matter,  tie 
result  of  which  was  the  production  upon  one  of  them  of  vesicle§ 
having  all  the  character  of  vaccine  vesicles,  and  from  which  a 
stock  of  genuine  l^nnph  was  obtained.     In  1830  Dr.  Sonderland 
of  Barmen  infected  cows  with  the  disease  by  enveloping  themia 
blankets  t^ken  from  the  bed  of  a  patient  who  had  died  of  snuU- 
pox.     Various  other  experiments  have  been  made  to  this  end 
by  jMr.  Ceely  of  Aylesbury,  Mr.  Badcock  of  Bright  on,  and  by  1ft 
Macpherson  in  India.     Mr.  Ceely,  in  the  tenth  volume  of  the 
Transactions  of  the  Provincial  Medical  and  Surgical  Associatioa, 
•:!:i\'es  a  most  interesting  history  of  the  communication  of  the 
disease  to  cattle  from  man  without  inoculation.     "At  thevOIage 
of  Oakley,  about  sixteen  miles  from  the  town  of  Aylesbray, 
small-pox  had  been  epidemic  from  June  to  October  1840.   Tw) 
cottages,  in  which  tliree  persons  resided  during  their  illnes?,weie 
situated  on  each  side  of  a  long  narrow  meadow,  comprising 
s(.'arcely  two  acres  of  pasture  land.     One  of  these  three  patients   j 
though  thickly  covered  with  pustules  of  small-pox,  was  not    i 
confined  to  her  bed  after  the  full  development  of  the  eruption, 
but  frequently  crossed  the  meadow  to  visit  the  other  patients, 
a  woman  and  a  child,  the  former  of  whom  was  in  great  danger 
i'rom  the  confluent  malignant  form  of  the  disease,  and  dieil 
According  to  custom  she  was  buried  the  same  evening ;  but  the 
intercourse  between  the  cottages  across  the  meadow  was  still 
continued.     On  the  day  following  the  death,  the  wearing  apparel 
of  the  deceased,  the  bed-clothes  and  bedding  of  both  patients, 
were   exposed   for    purification   on   the   hedges   boundiug  tie 
meadow,  the   chaff  of  the   child's   bed  was   thrown  into  the 
ditch,  and  the  flock  of  the  deceased  woman's  bed  was  strewed 
about  the  grass  over  the  meadow,  where  it  was  exposed  and 
turned  every  night  and  for  several  hours  during  the  day.    This 
puritication  of  the  clothes  continued  for  eleven  days.    At  that 
time  eiyht  milch  cows  and  two  young  heifers  were  turned  into 
the  meadow  to  graze.     They  entered  it  every  morning  for  thu» 
])urpose,  and  were  driven  from  it  every  afternoon.     Whenever 
the  cows  quitted  the  meadow  the  infected  articles  were  again 
exposed  on  the  hedges,  and  the  flock  of  the  bed  was  spread  out 
on  the  grass  and  repeatedly  turned.     These  things  remained  till 
the  morning,  when  the  cows  were  readmitted,  and   the  con- 
taminated articles  were  supposed  to  be  withdrawn.     It  appears, 
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tliat  tbe  removal  of  the   infected   articles   was  not 
ys  accomplished  so  punetimlly  a.s  had  been  enjoined,  8 o  that, 
me  occasion  at  least,  the  cows  were  seen  in  the  midst  of  them, 
lickxDg  up  the  flock  of  the  bed  which  lay  on  the  gra33, 
cows  were  in  perfect  health  when  tirst  put  out  to  **n\ze  in 
meadow ;  but  in  twelve  or  fourteen  days  five  (out  of  the 
[hi)  milch  cows  appeared  to  have  heat  and  tendeniesa  of  the 
to.     The  teats  became  swollen,  and  sniall,  hard  pinij>le3  could 
distinctly  felt  upon  them  as  if  imhedded  in  the  skin.     These 
(Ics  daily  increased  in  magnitude  and  tenderness,  and  in  a 
k  or    ten   days   rose    into   blisters — vesicles — passin;:^   into 
iwn  or  blackish  scabs.     Wlien  the  teats  were  in  this  conditiou 
?ery  tender,  constitutional  symptoms  of  ill  health  became 
'       !.     Sudden  loss  of  milk,  drivelling  of  saliva  from  the 
'uiuent  inflation  and  retraction  of  the  cheeks,  staring  of 
ftcoftt,  tucking  up  of  the  Hanks,  sticking  up  of  the  back,"  and 
pid  lossi  of  flesh,  were  the  appearances  observed.      By  the 
middle  of  the  third  week  the  pustules  were  mature,  *'and  tlie 
crnst8  and  loose  cuticle  began  to  be  detached/'     One  interesting 
fact  was  brought  out  in  the  course  of  this  outbreak,  nnuiely,  that 
hikm  may  be  atlected  witli  variola  as  well  as  milking  cows, 
in  flocurrence  which  up  to  this   period   %vas  supposed  to   be 
impossible.      The   reason    for   this   is   obvious,   heifers   before 
calving,  bulls,  and  oxen  not  being  subjected  to  the  same  chances 
>rf accidental  inoculation  as  milking  cows. 

The  interesting  papers  on  this  subject  by  Mr,  C'eely.  pub- 

li&liHi  in  the  eighth  and  tenth  volumes  of  the  Transactions  of 

tile  Provincial  Medical  and  Surgical  Association,  and  the  Kej^orts 

«f  the  Vaccination  Section  of  the  British  Medical  Association^ 

couLiin  many  important  facts   bearing  upon   the   identity   of 

►la  vaccinae  and  human  vsmall-pox,  and  are  well  worth  the 

study  of  every  veterinary  surgeon.     But  whUst  these 

wperiments  seem  so  clearly  to  prove  the  identity  of  the  variola 

with  that  of  tbe  cow,  those  of  Chauveau  point  to  an 

ite  conclusion.     He  performed  numerous  inocidations  with 

*Jaall.pox  h^mpli  on  the  cow,  which  induced  papular  pustiiles, 

ig  no  analog^^  with  those  of  cow-|>ux.     The  lymph  from 

pustules  implanted  on  man  produced  small-pox  and  not 

^''^-pox;  and  it  is  stated  in  the  Boston  Medical  Journal  for 

I860  that  during  that  year  Martin  inoculated  some  variolous 
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matter,  taken  from  a  pock  upon  the  body  of  a  man  who  had 
died  of  small-pox,  into  a  cow's  udder,  and  subsequently  vacci- 
nated some  fifty  persons  with  the  matter  derived  from  the  gov. 
Most  of  those  so  inoculated  were  attacked,  not  with  vaccina  hot 
with  variola  (small-pox),  and  three  died.     It   is  difficult  to 
reconcile  such  a  wide  difference  in  the  residts  of  experimenti 
seemingly  carefully  performed,  but  I  am  not  prepared  to  admit 
that  the  experiments  of  Chauveau  and  those  of  Martin  have 
satisfactorily  proved  that  those  of  others  were  wrong.    In  1836 
Dr.  Basil  Thiele  of  Kasan,  in  South  Russia,  inoculated  some 
cows  on  the  udder  with  the  virus  of  human  small-pox,  the  resob 
being  the  production  of  vesicles  bearing  all  the  characteristici 
of  the  true  vaccine  vesicle.     The  lymph  so  produced  from  the 
variolation  of  the  cows  continued  to  retain  the  specific  properties 
of  variola  vaccinae  throughout   seventy-five   successive  trans- 
missions  to  the  human  body ;  and  it  is  not  stated  that  it  had 
lost  its  specificity  after  so  many  transmissions. 

In  the  face  of  such  conclusive  evidence,  I  think  we  are  justified 
iu  concluding  that  in  the  experiments  made  by  Chauveau,  the 
virus,  granting  that  it  was  properly  selected,  had  not  lmde^ 
gone  that  alteration  during  its  transmission  through  the  bodies 
of  the  inoculated  animals  which  modifies  and  mitigates  its 
vimlence  under  ordinary  circumstances,  and  that  the  virus 
selected  by  ^Martin  from  a  fatal  case  of  small-pox  was  not 
l)roper  for  an  experiment  where  human  life  was  at  stake. 

Many  experiments  might  be  quoted  (Ceely,  Thiele,  and 
others)  to  prove  that  great  uncertainty  and  difficulty  often 
attend  the  attempts  to  transfer  the  virus  of  variola  from  one 
animal  to  another;  that  when  variolous  disease  affects  the 
lower  auimals  in  a  malignant  form,  it  is  capable  of  producing 
by  inoculation  a  disease  of  similar  severity  in  man,  and  that 
marked  imi)rovement  sometimes  takes  place  in  the  energy  and 
in  the  quality  of  the  virus  by  subsequent  removes  or  inocu- 
lations in  animals  of  the  same  kind,  aft^r  the  variolous  vinw 
had  been  successfully  implanted  in  one  of  them ;  it  seems  to 
become  less  acrid,  less  virulent,  and  to  acquire  increased  specific 
ac'tivitv;  capable  of  inducing  more  jironounced  and  perfect 
dt?vclo})Uient  of  vesicles,  with  milder  and  less  dangerous  general 
symptoms. 

^'ariola  vacciuie  has  been  transmitted  back  to  the  cow  from 
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in  (retro-vaccination).     By  this  pwcess  good  human  lymph 

ses  some  of  its  activity,  for,  according  t^  Mr,  Ceely,  tlie  pheno- 

uaena  iii  man,  after  vaccination  with  this  retmnamittcd  lymph» 

appears  later,  smaller  vesicles   are  produced,   but  ultimately, 

fter  successive  reinoculations  on  man,  it  regains  its  actiWty. 

The  disease  vulgarly  termed  '*  grease  "  in  the  hoi'se,  believed 
by  Jenner  to  be  the  origin  of  variola,  has  notliing  to  do  with 
small-pox  or  cow-pox ;  but  it  is  placed  beyond  a  doubt  that  the 
horse  is  subject  to  a  trne  equine  pox,  and  that  it  is  transmissible 
to  the  cow  by  inoculation  and  cohabit>ation.  It  is  stated  that  the 
equine  pox  occurs  as  an  epizootic  when  small-pox  is  epidemic, 
AVhen  smalbpox  was  mging  in  Edinburgh  in  1S72,  I  saw  one 
case  of  what  I  considered  genuine  equine  pox.  The  animal  (a 
mare)  presented  signs  of  fever,  had  a  slight  cough,  loss  of  appetite, 
with  costive  bowels  for  eight  or  ten  days  before  any  skin  disease 
w  as  observed.  She  was  treated  for  a  common  cold,  with  fever ; 
but  at  the  end  of  the  time  mentioned  small  f»impies  were  ob- 
served on  various  parts  of  her  body»  more  particularly  about  the 
shoulders  and  back.  At  first  these  pimples  were  very  numerous, 
small,  and  poiukd ;  the  great  nmjoriiy  of  them,  however,  withered, 
and  a  small  scab  fell  oif,  leaving  the  skin  bare  of  hair.  About  a 
dozen  on  each  side  of  tlie  shoulders  and  npon  the  Ijack  increased 
in  size,  became  vesicular,  and  afterwards  pustular.  These  erup- 
tions had  very  much  of  the  character  of  those  seen  in  cow-pox, 
namely,  pimples  increasing  in  size  from  a  paint  to  that  of  a  hoi-se- 
bean,  becoming  vesicles  in  three  or  four  days,  and  then  pustules, 
depressed  in  their  centres.  In  about  ten  days,  or  eighteen 
after  the  first  manifestation  of  illness,  dark,  thick,  solid  scabs 
formed  ou  the  sites  of  the  pustules.  These  scabs  did  not  all 
fall  off  until  fully  a  month  had  elapsed,  and  the  hair  was  not 
completely  restored  in  two  months  aftei-wards,  when  I  lost  sight 
of  her.  Jenner,  Saccho,  and  others,  liave  used  equine  lynipli  lor 
the  purpose  of  vaccination,  and  human  small-pox  has  been 
transmitted  through  the  horse  to  the  cow^,  and  st>  to  the  child 
in  the  form  of  cow-pox. 

It  has  not  been  determined  whether  the  small-pox  poison 
originated  in  man,  the  cow,  or  tlie  horse;  wdiether  man  had  the 
disease  communicated  to  him  from  the  lower  animals,  or  whether 
horses  and  cows  had  it  from  man.  The  origin  will  nif>3t  probably 
for  ever  remain  a  mystery,  and  we  must  be  content  with  the 

u 
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knowledge  that,  through  the  keen  penetration  of  Jenner,  th 
disease  directly  communicated  by  vaccination  from  the  lows 
to  the  liigher  animal  has  proved  a  blessing  to  millions  of  ik 
human  race. 

There  are  many  forms  of  eruption  in  the  udder  of  the  oov, 
which  are  sometimes  confounded  M'ith  those  of  variola;  batthoie 
of  variola  have  certain  characteristics  which  distinguish  then 
from  all  other,  or  so-called  spurious,  forms  of  the  disease.  Th 
local  s}iiiptoms  of  tlie  true  variola  are  heat,  sweUing,  and 
Uaulerness  of  the  teats  for  three  or  four  days,  followed  bf 
irregular  pimply  hardness  of  the  skin,  more  particularly  abort 
the  base  of  tlie  teats.  The  pimples  may  sometimes  be  felt  ii 
iive  days  after  communication :  they  assume  a  red  hue  whei 
about  the  size  of  a  pea,  are  very  painful  and  hard,  graduaDj 
inrrease  in  size,  and  in  other  three  or  four  days  attain  that  of  i 
horse-bean,  assuming  a  circular  form  on  the  udder,  and  an  oUo^ 
on  the  touts.  They  rise  in  the  centre,  become  more  or  tai 
IHuntod  (aouminat^d),  containing  at  first  a  clear,  and  ultimatelj 
a  turbid  fluid.  If  the  vesicles  are  broken,  troublesome  sow 
suiHTVoue,  the  discharge  from  which  will  communicate  the 
disoasi*  to  the  milker,  if  he  is  not  already  protected  by  prerioia 
\;uvination.  The  vesicles,  if  not  broken,  become  depressed  in 
thoir  ivutivs.  and  have  an  indurated  margin,  around  the  circum- 
foivth'o  of  which  the  skin  denotes  active  inflammation  by  aciide 
of  n^luoss.  acquiring  their  maximum  size  about  the  tenth  to 
juul  atv  then  pustular;  and  tis  the  pustules  dry,  dark  brown  or 
M;uk  si>liil  scabs  or  crusts  form  upon  the  surfaces.  Some  of 
ilicso  scabs  may  U*  swn  semi-detached,  others  entirely  so,  ex- 
isxsmj:  a  raw  surface,  with  a  slight  central  slougk  Vesicles. 
l'\i>uilcs.  and  scabs  may  Iv  witnessed  on  the  same  teat  at  on«* 
auxl  the  same  time,  indicating  the  fonnation  of  new  crops  of 
\cs:clcs  at  dilVcrv^ut  i^Ti^xis.  The  cnists,  if  left  undisturbed. 
^vavl;;all>  Ivcoiuc  thicker,  darker,  and  more  compact  until  about 
i/.c  tVv.vtcciiib  vlay.  an.l  s|vutaneously  separate  about  the  end  of 
i! -Av  \uvk>.  Laxiv.i:  shallow,  smooth,  oval,  or  circular  pita  of » 
\v;:o  *Avc  cv^^-.;r.  with  <o:uo  traces  of  suiTOunding  induration. 

I  l.c  v\,v',\ssic::  iu  :::c  :\vks  is  accounted  for  in  various  vays. 

IV    IV;  ^vM:  •.:.-::xs  ::  is  c«usi\l  by  the  ducts  of  the  cutaneous 

^*  -.U  wV-/.'  -^.v   vuv:uTv\;  as  the  pustules  fill  with  pus  and 

.;,c  V'-.   ^^V./    i-  tl:e  early  period  of  the  eruption,  biud 
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down  tlie  cuticle  to  the  cutaneous  glands,  thus  producing  the 
pit  or  umbilicus. 

Dr*  Gustav,  Simon  diflfera  from  the  above  opinion,  and  says 
that  **  variolous  pustules  are  not  always  constituted  alike.  In 
many  case^,  where  a  central  depression  clearly  existed,  the  epi- 
dermis was  entirely  raised  from  t!ie  subjacent  cutis ;  and  only 
at  the  spot  corresponding  with  the  umbilicus  were  both  mem- 
branes united  by  a  thin,  whitish  cord,  which,  as  the  microscope 
evidently  showed,  was  a  hair  sac.  The  presence  of  a  hair  sac  is 
not,  however,  essential  to  the  production  of  an  umbilicus,  and  a 
remarkable  peculiarity,  first  noticed  l«y  Rayer,  characterises  the 
variolous  vesicle  in  those  parts  of  the  body  where  neither  hair 
8ac^s  nor  sebaceous  follicles  exist.  Kayer  found,  on  removing  the 
epidermic  cap  of  the  vesicle,  and  wiping  otf  the  fluid  collected 
beneath,  that  a  little  elevation  existed  in  the  centre  of  the 
denuded  corium,  whilst  the  circumference  was  visibly  depressed 
helow  the  level  of  the  neighbouring  healthy  cutis.  These  eleva- 
tions were  found  by  I>r.  Simon,  who  examined  them  micro- 
scopiciilly,  to  consist  of  a  flle  of  papilla  of  normal  or  nearly 
normal  size  and  condition,  whde  the  depressed  margin  is  paved 
with  papillii^  bent  down  or  tlattenod.  The  explanation  is  simple. 
At  the  centre  of  the  vesicle  an  organic  connection  (from  some 
yet  unexplained  cause)  exists  between  the  cutis  and  cuticle,  and 
at  this  point  no  fluid  is  effused;  but  around  this  centre,  exudation 
of  fluid  occurs  without  impediment,  and  tends  to  force  the  cutis 
and  cuticle  asunder." — (British  and  Forcigii  McdicQ^Chirurgical 
Itcvicw,  vol.  iii.) 

About  the  ninth  day  of  the  vaccine  disease  a  purely  vesicular 
eniption  makes  its  appeamnce  upon  the  udder.  Within  twenty- 
four  houi-s  the  vesicles  contain  a  pellucid  serous  fluid.  On 
the  foUowing  day  the  fluid  becomes  turbid,  the  cuticle  collapses 
or  bursts,  and  a  thin,  brittle,  flimsy  crust  forms,  and  speedily 
fulls  off*  Successive  crops  continue  to  form  and  dessicate  for 
three  or  four  weeks- 
It  is  diflicidt  to  trace  the  origin  of  an  outbreak  of  variola 
vacdnaB  in  a  herd  of  cuttle*  Outbreaks  of  it  seem  to  foUow 
similar  inexplicable  paths  to  those  which  characterise  other  con- 
tagious dise^ises.  Cases  spring  up  now  and  then  which  appear  to 
be  solitary,  and  cannot  be  tmced  to  a  cause.  At  other  times  it 
>  to  be  epizootic,  and  prevails  at  several  farms  at  the  same 
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time.  Unlike,  however,  the  other  contagious  diseases  of  honied 
cattle,  and  unlike  variola  ovinse,  it  is  a  disease  which  seldom  or 
never  proves  fatal  in  this  country.  In  some  instances,  the  con- 
stitutional disturbance  is  rather  severe,  the  mucous  membranes 
bein^  particularly  prone  to  participate ;  the  mouth  becomes  son, 
and  there  is  drivelling  of  saliva. 

In  hot  climates  the  symptoms  are  succeeded  by  abdominal 
pains,  profuse  diarrhoea,  rapid  wasting  of  flesh,  and  sometimes 
death;    but  in  temperate  climes  the  general  symptoms  are 
slight  diminution  in  the  secretion  of  milk,  with  but  httle  or  . 
no  loss  of  appetite. 

-  The  contagium  of  variola  in  the  cow  is  fixed  and  transmissible 
by  actual  contact  only.  It  has  been  shown  by  Chauveau  tbafi 
the  virus  introduced  into  the  digestive  organs  produces  tbo 
disease  as  surely  as  when  injected  into  the  blood-vessels  or 
implanted  in  the  skin.  The  same  authority  states  that  the  vim 
is  contained  in  the  corpuscles,  and  not  in  the  serum  or  fluid  o( 
the  lymph. 

When  once  the  disease  breaks  out  in  a  dairy,  it  is  apt  to 
spread  to  the  whole  herd,  unless  precautions  be  taken  against  its 
diffusion,  by  segregation  of  all  affected  animals  and  the  emploj- 
nieut  of  separate  attendants,  particular  care  being  at  all  times 
takeu  that  the  milker  of  an  affected  cow  shall  not  touch  s 
healthy  one.  The  milk  should  be  drawn  off  with  the  teat 
syphon,  and,  if  the  mammary  gland  becomes  much  inflamed, 
fomentations  may  be  necessary,  with  other  treatment  recom- 
mended for  "  mammitis "  (see  Principles  and  Practice  of 
Veterinary  Surgein/);  but  in  all  ordinary  cases  of  the  disease 
non-interference  is  to  be  strictly  observecL 
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CONTAGIOUS    BISEAS'KS— continued. 

VAKIOLA  OYm^  (SHEEP-POX). 

Syrwnyms, — Claveaii  or  Clavdie  (F.);  Scha/pocken,  Schaf* 
jyochtnsmiche,  and  Scha/hlaUern  (G.) 

Defimtion, — A  contagious  and  infectious  eruptive  disease, 
aualogous  to  small-pox  and  cow-pox ;  runs  a  definite  course,  and 
occiu's  but  once,  as  a  rule,  in  the  same  animal.  It  is  divided 
into  t\^o  forms  :■ — 1st.  A  malignant,  virulent,  or  confluent  form ; 
and  2d,  A  benign  or  discrete  form.  The  malignant  form  never 
jjrcnhices  vesicles ;  the  sbeep  lose  their  eyes ;  their  wool  falls  off', 
the  skin  cracks  in  a  zig-zag  manner,  and  the  nostrils  become 
tilled  with  a  foetid  discharge.  In  the  benign  form,  genuine 
vesicles  appear,  which,  after  the  scabs  fall,  leave  pits  in  the 
skin,  on  which  the  wool  never  grows  again.  According  to  Pro* 
fessor  Simonds  the  disease  is  not  communicable  to  the  cow  or  to 
children.  Saccho,  however,  states  that  opinaiion  ia  protective 
against  small-pox. 


HISTORY, 

Sheep-pox  is  said  by  Mr.  Fleming  to  have  appeared  as  an 
epizootic  in  England  about  A,D.  1277|but  that  it  was  well  known 
in  Britain  more  than  two  hundred  years  previous  to  1275,  and 
was  called  the  Rot.  The  term  variola  had,  however,  been  made 
use  of  in  569  (Animal  Plaguts^  1875).  But  in  more  modem 
times  sheep-pox  was  unknown  in  this  cmmtry  until  1847,  when 
it  broke  out  on  a  farm  at  Batch ett,  near  Windsor,  wliere  it  w^as 
introduced  by  fifty-six  merino  sheep,  brought  to  this  country  in 
the  ship  "  Trident/'  from  Tonning.  in  Denmark 

Proiesaor  Simonds,  in  his  treatise  on  Variola  Ovinae,  says  of 
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these  sheep — "  When  disembarked  they  appeared  to  be  inhcaWi, 
and  were  sold  by  the  salesman  to  whom,  with  other  sheep,  they 
were  consigned.  We  have  not  succeeded  in  tracing  the  sabee- 
quent  distribution  of  each  separate  lot  of  this  cargo,  but  we  are 
assured  that  many  of  the  animals  continue  weU.  It  is,  thexefoie^ 
e\ident  that  in  this  particular  instance  the  malady  was  impoited 
from  Denmark ;  but  this  unfortunately  did  not  prove  to  be  i 
solitary  case  of  its  introduction. 

"  Within  a  day  or  two  of  the  arrival  of  the  '  Trident,*  the 
'  Mountaineer '  and  the  '  Princess  Eoyal '  came  into  port^  eaA 
vessel  having  on  board  a  number  of  merino  sheep  brought  bm 

Hamburg Some  of  these  sheep — 607  brought  bf 

the  '  Princess  Eoyal ' — were  sold  to  butchers ;  others  to  fannen, 
as  '  stock  sheep.'  The  latter  were  bought  in  several  quantitiei 
on  26th  July  by  Mr.  B.  Weall,  of  Woodhall,  Pinner  ;  Mr.  Good- 
cliild  of  Kingsbury ;  Mr.  Pittman  of  the  same  place ;  and  Mr. 
Clioke  of  Barking.  These  purchased  by  the  two  last-named 
gentlemen  are  said  to  have  continued  in  health  ever  since.  Ur. 
Goodchild's  sheep,  however,  showed  sjTuptoms  of  the  disease 
very  shortly  after  arriving  at  his  farm,  their  illness  being  atbi- 
buted  to  his  having  had  them  dipped  or  washed,  for  its  true 
nature  was  not  suspected.  That  portion  of  the  cargo  of  the 
'  Princess  Royal '  which  was  purchased  by  Mr.  Weall  consisted 
of  80  merinos ;  and  on  the  same  day  he  bought  166  other  sheep 
of  the  merino  breed  that  had  arrived  by  the  'Mountaineer.' 
These  two  lots  were  placed  together,  and  subsequently,  being 
sent  to  Pinner,  were  equally  divided  between  Mr.  Weall  and  his 
brother.  In  each  moiety  the  disease  showed  itself,  being  first 
observed  among  the  80  sheep  about  ten  days  after  their  pur- 
chase, and  from  them  it  rapidly  extended  to  others.  Out  of 
those  belonging  to  Mr.  B.  Weall,  20  died  in  the  acute  stage  ol 
the  malady,  27  more  were  sacrificed,  and  the  residue  was  dis- 
posed of  at  a  low  price." 

"  We  examined  Mr.  B.  Weall's  flock  on  the  7th  of  September 
and  found  two  of  tlie  sheep  in  the  earliest  stage  of  the  malady 
but  most  of  them  were  recovering." — (Simonds  on  Varid^ 
Oviticc!) 

The  outbreak  of  1847  committed  great  ravages  in  Middlesex 
Surrey,  Norfolk,  Cambridgeshire,  Suffolk,  and  Hampshire,  an 
continued  during  1847,  1848,  1849,  and  1850  ;  the  losses  froi 
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were  also  severe  in  1852,  and  more  so  in  1853»  at  wliicli  time 
practice  of  slaughtering  sheep  in  or  near  lAjndnn  put  an 
id  lo  tlie  disease  nntil  1862,  when  it  broke  out  at  Allington, 
Wiltshire.  This  outbreak  was  supposed  to  he  of  spontaneous 
pigjn,  as  it  could  not  be  distinctly  traced  to  foreign  sheep, 
;  Ganigee  visited  the  district  at  the  time,  and  made  many 
jBervations,  frtmi  which  he  came  to  the  conclusion  that "  the 
istrict  turns  out  to  he  one  not  unfrerpiently  visited  by  con- 
igirms  tlisonlers,  »  .  .  Tlie  district  is  traversed  in  all  directions 
V  driftways,  so  that  drovers  can  pasture  their  sheep  on  the 
owns  for  days,  and  go  from  Bristol  to  London  with  the  pay- 
want  of  a  single  toll.  There  are  some  notx^rious  dealers  wlio 
ive  no  farm  or  down  on  which  to  keep  their  flocks.  They  pick 
}f  odd  animals  at  a  low  price  here  and  there,  and  drive  over  the 
lOTms,  where  they  sleep,  and  move  gently  backwards  and  for- 
Iraids  on  Uie  pretext  of  tmvelling,  but  in  reality  getting  food 
their  flocks,  JVIany  instances  have  occurred  of  the  spread  of 
itagious  disorders,  such  as  scab,  the  foot-and-mouth  disease, 
)Oi*fiit,  &c,,  from  these  infected  flocks  passing  over  tlie  downs 
llotiM;  the  Wans  Dyke.''  The  disease  is  not  readily  transmissible 
other  animals,  but  it  appeare  that  goats,  pigs,  hares,  rabbits^ 
liul  dog?  are  amenable  to  it. 

These  observations  of  Mr.  Gamgee,  along  with  the  fact  that 
ibeep-pox  is  one  of  those  diseases  which  never  occur  spontane- 
ously in  this  country,  are  to  my  mind  quite  sufficient  to  account 
fcr  the  Wiltshire  outbreak* 
The  early  history  of  sheep-pox  on  the  Continent  of  Europe,  in 
■Ub  parts  of  wlach  it  is  y^ry  prevalent,  is  very  confused ;  it  is 
^^W»  however,  that  it  was  introduced  into  Western  Europe 
HH|H|ed  animals  brought  across  the  Russian  frontier  into 
TOto^i  Hungary,  Prussia,  Pomerania,  &c.     Ilammaziiii  states 
^W  the  malignant  affection  amongst  cattle  and  shct*[>  which 
pnjvailed  in  1514,  1599,  and  1691  was  small -pox.     From  his 
'Itscnpticm  it  is  very  probable  that  the  disease  of  1C91,  which 
t^f»i(tfly  jittacked  sheep,  was  in  reidity  variola  ovinjp,  iuasmuch 
^  it  Was  characterised   by   pustides  similar  in   form,   colour, 
•iwd  in  the  manner  in  which  they  went  off.     When  they  had 
*W  off  utttT  the  suppumtion,  they  left  a  black  scar,  like  that 
^'hich  remains  after  tlie  small-pox. 
^fesaor  Simonds  instituted  various  experiments  whicli  prove 
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that  variola  ovinse  is  inoculable,  contagious,  and  infectious,  and 
that  its  incubative  stage  varies  from  seven  to  thirteen  daji 
when  communicated  by  inoculation,  and  from  nine  to  twdve 
days  in  natural  cases. 

Like  the  poison  of  cattle  plague,  that  of  sheep-pox  is  both 
volatile  and  fixed,  existing  in  the  blood,  the  tissues,  secretioitf; 
and  emanations,  and  may  be  carried  from  place  to  place  in  the 
clothes  of  attendants,  in  fodder,  wool,  skins,  and  particularly  hf 
dogs.  Mr.  Chas.  Percivall  informed  Mr.  Gamgee  that  he  hid 
seen  a  dog  (Mr.  Stephen  Neate's)  suffering  from  symptona  of 
disease  identical  with  those  of  variola  ovinae,  and  there  cooldba 
no  doubt  but  that  the  dog  contracted  the  disease  from  affected 
sheep  (Domestic  Animals) ;  and  it  is  pretty  well  demonstnted 
that  a  healthy  flock  is  not  secure  from  the  disease  at  thedistanoi 
of  a  quarter  of  a  mile  from  affected  sheep.  Upon  this  head 
Continental  writers  are  very  clear,  and  they  point  out  the 
danger  of  driving  a  healthy  flock  on  the  same  road  which  shortly 
before  has  been  travelled  over  by  a  diseased  one.  Chauveau  has 
shown  that  the  virus  is  a  hundred  times  more  infective,  that  the 
matter  contains  in  an  equal  quantity  thirty  times  the  number 
of  corpuscles,  and  is  more  active  than  that  of  vaccina.  He  has 
also  shown  that  if  vaccine  matter  be  diluted  with  fifty  times  its 
weight  of  water,  it  propagates  itself  when  inoculated  with  great 
uncertainty,  while  ovine  matter  may  be  diluted  1500  times  befoTe 
its  virulence  is  appreciably  affected. 

The  vims  retains  its  vitality,  when  protected  from  the  air,  for 
a  very  consideral)le  period,  but  is  destroyed  by  the  influence  ot 
air,  heavy  dews  or  rain,  sunlight,  a  temperature  of  122*  F.  frost, 
and  disinfectants,  such  as  chlorine,  permanganate  of  potash,  and 
ozone,  as  well  as  by  putrefaction,  and  if  the  wounds  be  suppurat- 
ing, the  matter  from  them  will  not  infect. 


rATIIOLOGY  AND  SYMPTOMS. 

As  already  stated,  the  period  of  incubation  varies  from  about 
the  seventh  to  the  thirteenth  day,  during  which  time  there  are 
no  symptoms  observable  to  a  non-professional  person.  like 
all  specific  fevers,  however,  there  is  an  increase  in  the  tempera- 
ture of  tlie  animal  body  for  some  time  prior  to  the  outward 
manifestation  of  the  disease.  In  thirty-six  to  forty-eight  hours 
after  llie  first  manifestation  of  the  disease,  the  tempeniture  rises  to 
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105**,  or  even  as  high  as  107"  or  108^  but  in  the  benign  form  it 
dirninislies  at  the  commencement  of  the  eruption.  In  the 
njulignant  it  is  slower  and  latei'  in  diniiiiishing,  more  irregular, 
ond  increases  when  aiippuratioQ  occurs,  becoming  normal  at 
the  period  of  dessicotion.  A  careful  observance  of  the  tempera- 
ture is  of  great  imporUince,  in  order  tluit  afiected  sheep  may  l>e 
removed  from  the  flock  before  any  of  the  ordinary  signs  of  the 
malady  can  be  detected,  and  before  tine  dumsc  becomes  infectious, 
J>y  carefully  watching  and  examining  their  flocks,  some  farmers 
have  been  able  to  arrest  the  spread  of  the  malady,  and  the  course 
they  have  adopted  has  been  that  of  segregating  the  diseased  ones 
when  the  slightest  rash  made  its  appeamnce  upon  them»  Mr. 
Charles  Fielder  of  Sparsliolt,  near  Winchester,  says — '*  I  em- 
ployed two  men  to  turn  every  sheep  I  had  on  my  farm,  and 
minutely  inspect  every  one  of  them ;  and  if  they  saw  the 
slightest  appearance  of  any  nish,  or  a  single  pustule  showed 
itself  between  the  inside  of  the  shoulder  and  the  breast,  where 
the  skin  of  the  sheep  generally  looks  white  and  clean,  and 
where  it  was  sure  to  show  itself  tirst»  /  had  it  immediately  taken 
away,  putiiny  the  wJiok  of  the,  disemed  toydher  in  one  laryc  field 
in  the  middle  of  my  farm^  at  a  dutancefmm  any  road,  as  a  prO' 
teriion  to  my  neiyhhours,  I  followed  the  same  course  every 
morning,  by  having  all  my  slieep  turned  and  closely  inspected, 
not  looking  to  the  trouble  and  expense,  as  I  felt  in  my  own 
mind  that  it  was  the  only  remedy  1  had  t4>stop  the  infeiiion;  as 
1  calculated,  if  I  coidd  only  hud  out  those  sheep  which  had 
taken  the  disease  and  were  breeding  it.befoi'e  it  became  infectiotts 
to  otjurs,  I  shouhl  be  able  to  arrest  its  progress.  Fortunately  I 
w^as  right  in  my  calculations,  for  they  daily  decreased  in  num- 
lieni,  although  they  still  kept  faltering  for  a  fortnight  or  three 
weeks  from  the  time  I  liegan  turning  them  (particularly  in  one 
Hock  where  the  Spanish  sheep  had  l)een),  before  it,  as  I  hopeil, 
ceased  altogether,  as  I  have  not  found  a  diseased  one  for  some 
time  past/'^ — ^(From  the  Fannm'*s  Mayazine,  voL  xH,  page  524, 
ijnoted  by  Professor  Simonds.)  If  separating  the  diseased  from 
the  healthy  sheep  after  the  first  symptoms  of  the  malady  are 
discernible  by  an  ordinary  observer  has  so  far  been  sufficient  to 
arrest  its  sju-ead,  it  can  easily  be  understood  that  removal  prior 
to  the  appearance  of  the  rash  will  yet  prove  more  satisfactory. 
Symptonu, — The  fii^t  appreciable  signs  of  the  disease,  after  the 
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termination  of  the  incubative  stage,  are  recognisable  *  by  tlie 
existence  of  papulae  or  nodules  deeply  imbedd^  in  the  dermis, 
having  a  florid  red  aspect  These  show  a  preference  for  some  puti 
of  the  integument,  and  are  usually  to  be  first  detected  on  the 
inner  side  of  the  arms  and  thighs,  and  on  the  cheeks  and  ]i]i, 
where  the  animal  has  a  hairy  and  not  a  woolly  covering.  Other 
portions  of  the  body  are  often  simultaneously  attacked,  as  the 
prepuce,  labia,  anus,  and  under  surface  of  the  tail — ^parts  which 
are  perfectly  nude." — (Simonds.) 

In  some  cases  there  will  be  a  diffused  redness  of  the  skin,  in 
patches  of  various  sizes,  prior  to  the  formation  of  the  papule- 
Professor  Simonds  says  that  in  inoculated  cases  this  is  so  wdl 
marked  that  it  constitutes  a  disease  of  the  skin,  analogous  to 
roseola  variolosa  of  the  human  subject,  and  establishes  another 
similarity  between  these  maladies. 

During  tlie  papular  stage  the  skin  has  a  flea-bitten  appearance, 
the  eruption  being  at  first  in  the  form  of  small  red  points;  these 
gi-adually  enlarge,  often  uniting  one  with  another.  Professor 
Simonds  considers  that  three  days  may  be  regarded  as  the  period 
of  papulation,  and  that  it  is  generally  longer  in  confluent  tiiatt 
in  the  distinct  form  of  tlie  disease.  The  disappearance  of  the 
papulated  eruption,  the  disease  afterwards  lying  dormant  in  the 
system  for  three  weeks  and  then  breaking  out,  as  described  by 
Hutrul  d'Arboval,  was  not  witnessed  by  Professor  Simonds. 

Concomitant  with  tlie  appearance  of  the  rash,  febrile  symptonfl 
are  manifested,  the  animal  becomes  dull,  with  blood-shot  eye8,is 
thirsty  in  all  cases  where  the  eruption  is  extensive,  and  the  papulae 
continent.  Where  the  eruption  is  distinct  the  febrile  symptoms 
are  much  milder.  Continental  writers  state  that  the  outwanl 
signs  of  fever  precede  the  eniption :  the  experience  of  Professoi 
Simonds  and  others  in  this  country  does  not  confirm  this,  for  \i 
all  cases  seen  by  Professor  Simonds  the  eruption  preceded  th< 
constitutional  disorder. 

"  The  red  papuUe  gradually  enlarge  in  size,  then  become  ele 
vated  and  transparent  in  their  centres.  The  papula  is  nowi 
vesicle  containing  a  liquid  at  first  transparent  and  then  turbid 
Many  of  the  vesicles  are  very  small,  and  if  punctured  yield  n( 
Ihiid.  The  duration  of  the  vesicular  stage  differs  to  some  degret? 
and  it  has  been  observed  that  many  of  the  papulie  disappe^: 
^vitliout  vesicles  being  produced.    The  o\'ine  vesicle  is  flat  on  iti 
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surface ;  and  in  tins  particular  it  forms  a  contrast  both  with  the 
vaccine  vesicle  of  the  cow  and  the  variolons  of  man.  The 
serosit^'  of  the  vesicles,  first  clear,  becomes  milky»  tiu^bid,  less 
serous,  and  stmw  coloured,  and  idtimatelj  by  drying  hardens 
into  a  crust,  and  is  cast  off  with  the  epidermis/' — (Simonds.) 

Both  Professor  Siraonds  and  Mr.  Ceely  are  of  opinion  that  the 
term  pmtnle  should  not  be  applied  to  the  eruption,  except,  as 
Jlr,  Sinionds  says,  in  the  latter  stages  of  extreme  and  protracted 
censes,  where  pus  is  in  reidity  formed,  and  is  succeeded  by  the 
ulcerative  process* 

**  The  period  of  desquamation  or  dessication  depends  on  the 
extent  of  the  original  eruption,  and  also  on  its  being  distinct  or 
confluent  It  is  likewise  governed  by  the  amount  of  inflamma- 
k)r>*  action  wliich  existed  in  the  dermis,  and  is  always  protracted 
when  suppuration  has  taken  place." — ^(SiMONDS,) 

The  vesicles,  scab,  and  crusts  are  liable  to  be  iu  jiired  in  various 
ways,  but  more  particularly  by  tlie  sheep  scratching  themselves, 
and  this  interferes  niaterially  with  the  process  of  healing,  and 
causes  considerable  irregularity  in  the  duration  of  the  malady. 
•*  In  natural  cases,  even  when  mild,'*  says  Professor  Simonds, 
*'  and  when  no  cause  retards  their  completion,  a  month,  reckon- 
ing fmm  the  period  at  which  the  animal  was  iirst  exposed  to  the 
contagion,  usually  passes  before  it  is  restored  to  healtli. 

•*  The  following  summary  uf  the  gmdations  of  the  malady  may 
be  accepted  as  sufliciently  accurate  for  practical  purposes: — The 
first  ten  or  eleven  days  are  those  of  incuhaiion ;  the  twelfth  and 
thirteenth  of  invasion;  the  fourteenth,  iifteenth,  and  sixteenth 
of  papidaiian ;  the  seventeenth,  eighteenth,  and  nineteenth  of 
veMcation ;  the  twentieth,  twenty-tirst,  and  twenty-second  of 
»itppuraiimi;  and  the  twenty-third  to  twenty*eiglith  of  desstctdion 
and  separation  of  the  crusts/'— (Simon DS  on  V\triola  Oinnm,) 

The  same  authority  says  that  the  constitutional  symptoms, 
especially  those  wJiich  indicate  the  greatest  danger,  "  are  dejec- 
tion, the  head  being  held  low;  the  infected  animals  separate 
from  their  fellows;  mostly  lie  down  in  a  corner  of  the  field;  tlie 
ears  are  pendent;  the  breathing  quick  and  short;  the  eyelids 
are  swollen,  and  tears  trickle  down  the  face;  the  conjunctiva 
varies  in  shade  from  a  bright  scarlet  to  a  modena  red ;  a  mucus 
discharge  flows  from  the  nostrils,  and  increases  in  viscosity 
as  Uie  disease  advances,  often   becoming  sanguineous  in  the 
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latter  stages ;  yellowish  spots  may  likewise  be  seen  scattered 
here  and  there  on  the  pituitary  membrane ;  the  pulse  euif 
gives  evidence  of  febrile  excitement;  at  first  it  is  quickened 
and  somewhat  increased  in  force,  numbering  about  ninety- 
five  beats  in  a  minute ;  later  on  it  becomes  tremulous  and 
indistinct,  even  over  the  region  of  the  heart;  rumination  ii 
suspended,  and  all  food  refused ;  but  the  patients  show  a  giat 
disposition  to  take  water,  and  also  to  lick  earth,  which,  minglin 
with  the  mucus  of  the  nose,  assists  in  clogging  the  nasal  (^ 
ings,  and  renders  the  respiration  more  difficult.  The  alvine 
evacuations  are  but  little  changed  in  the  majority  of  cases;  in 
some,  however,  diarrhoea  succeeds  to  a  torpid  condition  of  the 
])Owels,  and  hastens  the  fatal  termination;  the  temperature  of 
the  body  is  uneij^ual,  the  feet  and  ears  being  generally  cold, 
while  the  skin  elsewhere  is  hot 

"  These  symptoms,  more  or  less  modified,  are  present  from  the 
commencement  of  the  eruption,  and  seldom  abate  until  the  papular 
stage  gives  place  to  the  vesicular,  when  the  animals  usually 
ex|>erience  a  relief.  In  all  natural  cases,  the  constitutioml 
disturbance  is  great,  and  makes  the  probable  termination  of  the 
attack  doubtful,  which  is  also  rendered  more  uncertain  when 
tho  conllucnt  form  of  variola  prevails ;  for  the  type  of  the 
disoaso,  as  elsewhere  stated,  governs  to  a  considerable  extent 
the  amount  of  the  fatality. 

'*  N\>t  only  is  the  prognosis  unfavourable  in  confluent  varioK 
but  it  is  eijually  so  if  the  fever  continues  unabated,  which  is 
eevtain  to  K^  associated  with  an  augmentation  of  the  patient* 
s\itVerin;^s.  The  bivathing  now  becomes  rapid  and  painful;  the 
ins{nrations  fre^uenily,  but  more  often  the  expirations,  ore 
aeooiupauii  il  with  a  moan  :  frothy  saliva  is  discharged  from  the 
mouth;  the  exhalations  are  fu'tid ;  the  wool  separates  from  the 
skin  on  the  applieatiiMi  of  the  slightest  force;  ulcerations  o( 
the  oonjuurnval  membrane  oi^easionally  result ;  and  sometimes 
ihe  in:*  viu\l  stnutun^s  of  the  eye  give  evidence  of  disorganiaa- 
fiiMi ;  the  aniTu.il  sh.riuks  fivm  the  touch;  the  pulse  gets  more 

prv\<:ration  of  all  the  vital  powers 
lie  painful  scene." 
iitv  arising  from  variola  ovinae  varies 
ill  :he  sheep  which  are  attacked  suc- 
:s  r.o:  unusual  for  nearly  the  whole 
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flock  to  be  swept  away,  Mr.  Gamgee  states  that  in  one  out- 
break *'  tbe  losses  on  381 1  sheep  were  221  before  inoculation 
had  been  pmetised,  and  the  loss  since  has  amounted  to  537,  or 
a  total  of  758  on  3811,  viz.,  very  nearly  20  (19^89)  ^  per  cent, 
whereas  in  1310  not  inoculated  the  loss  amounted  to  21  sheep^ 
or  It)  per  cent/* 

It  is  evident  that  Mr,  Gamgee  intends  the  reader  to  under- 
stand tliat  the  small  mortality  in  the  1310  was  due  to  the 
precaution  of  separating  the  diseased  from  the  healthy  animals 
dmiug  the  earlier  stage  of  the  malady. 

POST  MORTEM  AFPEABANCES, 

Tlie  post  mortevi  appearances  of  small-pox  are  as  follows : — 
^Body  swollen,  and  exhaling  a  foetid  odour;  the  eyes  and  nose 
losed  with  dry  discharges ;  the  mucous  membranes  of  the  month, 
'  nose,  pharynx,  oesophagus,  larynx,  bronchi,  and  rumen  are  covered 
with  light  copper-coloured  vari  or  nodules,  and  occasionally 
small  ulcers  are  seen  on  the  epiglottis  and  other  parts  of  the 
larynx.  The  lymj>hatic  glands  in  various  parts  of  tbe  liody  are 
enlarged,  and  marked  witJi  red  spots.  The  suhcutaueoiis  tissues 
are  engorged  with  blood,  and  covered  wiUi  solid  red  nodules, 
whilst  purulent  formations  exist  beneath  the  confluent  papube. 
The  areolar  tissue  of  the  face  and  extremities  is  often  filled  witli 
effusion,  and  the  skin  itself  is  in  some  parts  red,  in  others  of 
a  blackish  hue,  and  the  wool,  if  not  already  detached  during 
lil'e  by  the  animal  scratching  itself,  easily  comes  off. 

PHEVENTION  AND  TREATS!  EKT. 

The  prevention  of  the  disease  in  this  country  depends  upon 
the  exclusion  of  animab  from  infected  countries.  The  incnba- 
tive  stiige  being  of  such  a  duration,  affected  animals  may  earily 
pass  the  examination  of  the  most  careful  inspector,  no  signs  of 
illness  being  manifested  during  this  stage. 

If,  however,  variola  should  appear  in  a  flock,  the  best  way  of 
dealing  with  it  is  that  recommended  by  Mr,  Fielder  (sue  page  201), 
namely,  the  separation  of  all  diseased  sheep  during  tlie  earliest 

"  In  Mr.  Gamgee's  book  it  says  very  nearly  10  (ID'89)  per  cent  ;  the  figure  10 
ii  evidently  a  miaUke, 


206 


CO!fTAGIOUS  DISEASES, 


stage  of  the  disease ;  and  pastures,  roads,  and  otlier  placas  fre- 
quented by  the  diseased  animals  should  be  avoided  until  heavy 
rains  have  destroyed  the  contagium. 

Inoculation  or  ovination  is  recommended  by  very  high  antho- 
rities.  In  this  country,  Iiowever,  the  experinieut  hag  not  proved 
at  all  satisfactory.  French  veterinarians  speak  highly  of  ovina- 
tion :  thus,  at  the  Alfort  Veterinary  School  the  mortality  was 
only  at  the  mte  of  1  in  400  after  ovination.  Professor  Simonds 
says  our  experiinenta  are  too  limited  to  suggest  correct  conclusions, 
and  they  have  shown  a  result  so  different,  that,  were  we  to  found 
an  opinion  on  the  merits  of  ovination  on  them  alone,  it  would  not 
he  in  favour  of  the  practice.  The  deaths  have  been  at  the  rate 
uf  20  per  cent.  Professor  Garagee  condemns  ovination  entirely, 
l^ndouhtedly  inoculation  serves  to  increase  the  centres  from 
which  the  contagiimi  may  extend  in  every  direction,  whereas  segre- 
gation or  slaughter  at  once  diminislies  the  cause  of  the  propagation 
of  the  disease,  as  well  as  the  centres  from  whence  it  might  spread. 

Variola  ovina%  being  a  disease  that  runs  a  definite  coiurse,  is  not 
beneficially  influenced  by  the  action  of  medicines ;  on  the  con- 
trary, the  forcible  introduction  of  drugs,  or  even  of  gruels,  and 
other  so-called  nourishments,  into  the  animaVs  stomach  when  it 
is  incapuhle  of  digesting  them,  is  calculated  to  do  much  harm. 
If  the  dian*ha*a  be  excessive,  chalk  is  to  be  mixed  with  the 
water  which  the  sheep  may  drink ;  or  if  there  be  much  fever, 
but  no  diarrhcea,  chlorate,  or  nitrate  of  potash  may  be  ordered 
in  the  same  vehicle.  It  is  essential,  however,  that  the  sheep  be 
kept  clean,  have  their  nostrils  sponged  or  syringed  to  prevent 
suffocation,  have  clean  beds  to  lie  upon,  be  well  sheltered  and 
kept  warm,  have  plenty  of  fresh  air,  and,  if  they  eat  at  all,  he 
supplied  with  easily  digested  food. 

On  the  Continent  variola  occurs  among  goats,  pigs,  dogs,  and 
fowls. 

Mr.  Gamgee  describes  a  form  of  c?iicken-^ox  in  cattle,  occur- 
ring on  the  Continent  under  the  term  varicella  houm. — (See 
Gamgee'b  Our  Donioiiic  Amnials  in  Sealih  and  J}iseasc,^,  256.) 


VARIOLA  EQUINiE,  OK  HORSE-POX, 

(Also  called  grease,  constitutional  grease,  Soy's  disease,   and 
sore  heels),  is  described  by  Mr,  Fleming  in  his  JSanitari/  Scicnca 
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nd  Police  as  an  eruptive  vesico-pustular  malady,  generally 
iffused  in  the  different  parts  of  the  world  inhabited  by 
he  horse.  With  the  exception  of  the  case  mentioned  at  page 
193, 1  have  never  witnessed  anything  approaching  to  variola  in 
the  horse. 

It  appears,  however,  that  the  eruption,  preceded  by  a  very 
slight,  almost  imperceptible,  degree  of  fever,  may  appear  on  the 
skin  at  different  parts,  or  over  the  whole  body,  on  the  nasal  and 
buccal  mucous  membranes,  and  occasionally  on  the  conjunctivae. 
The  nasal  eruption  not  only  involves  the  Schneiderian  mem- 
bnme,  but  the  nostrils  and  lips,  and  is  apt  to  become  confluent 
on  the  hps  and  the  inferior  parts  of  the  limbs. 

The  contagium  of  the  variola  is  transmissible  from  horse  to 
borse,  to  the  cow  and  to  mankind,  by  contact  and  inoculation, 
but  not  by  infection. 

Variola  equinse  appears  to  be  a  very  mild  and  benignant 
disease;  and  as  Mr.  Fleming's  work  contains  a  full  description, 
the  reader  is  referred  to  it,  as  well  as  for  descriptions  of  the  goat- 
pox  (variola  caprinse),  porcine  pox  (variola  suiUae),  variola 
caninae,  and  the  variola  of  fowls.  Professor  M'Eachran,  of  the 
Montreal  Veterinary  College,  reports  in  the  Veterinary  Journal, 
Angust  1877,  an  outbreak  of  equine  variola  in  Montreal  in 
Febraary  and  March  of  that  year. 


CHAPTER    XXL 

CONTAGIOUS    DISEASES— eofUiniud. 

RABIES. 

Definition. — ^A  disease  originating  in  the  canine,  and,  less 
frequently,  in  the  feline  race.  During  the  progress  of  tie 
malady  a  specific  virus  is  developed  in  the  saliva  of  the  affected 
animal,  which,  being  implanted  through  a  wound,  bruise,  or 
thin  epidermis  without  wound  or  abrasion,  conveys  the  diaease 
to  other  animals  and  to  man.  After  an  indefinite  period  of 
latency,  it  causes  pain  and  stiffness  in  the  bitten  part,  excite- 
ment, feverishness,  inability  to  swallow  liquids,  a  tendency  to 
bite,  great  prostration,  and  death.  The  poison  is  only  recognised 
by  its  morbid  eflects  in  the  animal  economy. 

HISTORY. 

Rabies  {Babio,  to  rave),  or,  as  it  is  sometimes  erroneously 
called,  so  far  as  the  lower  animals  are  concerned,  hydrophobia, 
is  a  disease  which  has  been  known  from  very  early  times. 

Mr.  George  Fleming,  in  his  work  on  Eabies  and  Hydrophobift, 
says — "  Its  great  antiquity  is  undoubted.  Plutarch  asserts  that, 
according  to  Athenodorus,  it  was  first  observed  in  mankind  in 
the  days  of  the  Asclepiadic,  the  descendants  of  the  god  of 
medicine,  iEsculapius,  by  Ids  sons  Podalirius  and  Machaou,  who 
si>read  through  Greece  and  Asia  Minor,  as  an  order  of  priests, 
prophets,  and  physicians,  preserv^ing  the  results  of  the  medical 
experience  acquired  in  the  temples  as  a  hereditary  sect.  They 
were  the  earliest  physicians  known  to  us,  and  it  is  not  imlikely 
that  they  may  have  been  the  first  to  observe  the  madness  of 
dogs  transmitted  to  man."     Dr.  Bardsley,  in  his  Memoir  on 
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Hydropliobift  {Cydopmdia  af  Practical  Medicine^  vol.  ii.)  says — 
*'  We  have  already  said  tliat  tlie  disease  was  well  known  to 
Homer,  and  applied  by  him,  with  his  usual  critical  exactness 
of  similitude,  to  the  indiscriminate  havoc  with  which  Hector 
sweeps  through  the  battleiield  of  liis  enemies." 

Hippocrates  aUudes  to  hydrophobia  in  the  faintest  manner ; 
but  Democritus,  wlio  was  contemporary  with  Hippocrates^ 
according  to  CLelius  Anrelianiis,  wrote  upon  the  nature  and  treat- 
ment of  the  disease,  Aristotle,  in  his  De  Hist&ria  AnimaHum, 
says  that  the  disease  is  communicable  to  all  animals  but  man. 
Many  other  ancient  and  modern  writers  have  described  the 
fearful  malady:  amongst  the  latter  may  be  mentioned  Van 
Swieten,  Sauvages,  Cullen,  Mead,  Bardsley,  Yonatt,  &c 

In  1271  wolves  became  aOected  with  rabies  in  Franconia, 
ftd,  contrary  to  their  usual  habits,  they  spared  the  herds  and 
flocks  and  attacked  human  beings:  upwards  of  thirty  men  fell 
victims  to  these  attacks.  In  1 590  canine  madness  prevailed  in 
Spain — (Blaine.)  In  1590  epizootic  rabies  prevailed  amongst 
the  wolves  in  the  province  of  Monthelliurd  The  further  history 
of  rabies  may  be  oljtained  from  Mr,  Fleming's  excellent  treatise, 
to  which  the  I'cader  is  I'eferred, 

Like  other  epizootic  and  contagious  diseases,  its  prevalence  is 
liable  to  many  Uuctuations,  at  times  prevailing  to  a  great  extent, 
whilst  for  long  periods  tlie  disease  is  almost  unheard  of.  During 
the  earlier  portion  of  the  present  centur^^  rabies  was  very  pi^- 
valent  both  in  this  country  and  on  the  continent  of  Em'ope, 
not  only  in  dogs,  but  in  foxes  as  well.  Since  then  there  has 
been  an  abatement  in  the  frequency  of  the  disease;  but  eveji 
up  to  the  present,  outbreaks  are  not  very  rare.  In  1809  I 
witnessed  the  disease  in  a  pack  of  liounds  in  the  north  :  the 
nature  of  the  disease  was  detected  after  one  man  had  been 
bitten,  and  he  fortunately  resisted  the  action  of  the  poison, 
althotigh  he  took  no  precaution  a;^ainst  its  effects.  The  disease 
has  again  been  prevalent  in  1876-7*8  in  the  southern  and  lowland 
counties  of  Enkdand. 


CAUSES. 


Opinions  are  divided  as  to  the  spontaneity  of  the  origin  of 
rabies.  Some  maintain  that  even  in  the  dog  and  allied 
quadnipeds  the  malady  never  originates  except  by  inoculation ; 
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^vhLlst  others  hold  that  it  originates  spontaneously  in  the  ck^ 
even  in  this  country.     Mr.  George  Fleming  is  very  poeitiii 
that  rabies  is  capable  of  spontaneous   origin,  for,  afber  dii- 
cussing  the   opinions   of  Blaine,  Youatt,  and  Maynell,  vb 
affirm  it  owes  its  origin  to  a  wound  from  a  rabid  creature,  aaji 
— "  There  are  few  now-a-days  who  are  not  con\inced  that  it 
will  occasionally  appear  in  a  spontaneous  manner,  and  wiihodt 
any  certain  assignable  cause.     No  doubt  the  transmission  of  the 
disease  by  inoculation  furnishes  by  far  the  largest  number  of 
cases,  and  many  of  these,  from  the  obscure  manner  in  which  the 
inoculation  has  been  effected,  appear  to  be  due  to  other  caiuei 
than  that  of  a  traumatic  character :  but,  notwithstanding,  the 
disease  must  have  a  commencement." — (Fleming  on  Sahiatd 
Hydroplidbia)     In  this  view  of  the  origin  of  the  malady,  ftcti 
and  circumstances  compel  me  to  agree  with  Mr.  Fleming;  at  the 
same  time  I  am  fully  aware  that  the  opinions  of  many  obserfea 
are  opposed  to  it.     Professor  Dick  was  of  opinion  that  rata 
always  originated  spontaneously — from  atmospheric  cause*-* 
species  of  catarrh,  which,  by  extension  from  the  nasal  mucons 
membrane,  through  the  cribriform  plates  of  the  ethmoid  b(H», 
involved  the  meninges  of  the  brain,  and  produced  the  phrenzy, 
delirium,    and   the   other   train   of   nervous  symptoms  which 
characterise  the  disease.     He  also  held  the  opinion  that  it  vas 
never  caused  by  inoculation  from  the  bite  of  a  mad  dog ;  in  fact 
that  it  was  a  non-contagious  disease. —  (  Veterinary  Papers  by 
Trofessor  Dick.)     This  opinion  of  Professor  Dick  is  still  believed 
by  a  few,  but  fortunately  very  few,  and  the  sooner  it  is  dispelled 
the  better,  for  nothing  is  more  calculated  to  do  mischief  than 
the  promulgation  of  what  has  been  proved  to  be  so  erroneous. 
Eabies,  once  generated  in  the  dog  or  cat,  is  transmissible  bj 
inoculation  to  every  warm-blooded  creature. 

Although  I  hold  that  it  is  possible  for  rabies  to  appear  in 
dependently  of  contagion,  I  must  admit  that  its  propagalm 
is  mostly  due  to  this  cause;  but  its  sources  of  spontaneou 
origin,  how  produced,  and  when  obtained  by  the  victim,  ai 
circ,umst4inces  which,  as  yet,  are  hidden  in  obscurity.  Tl 
influence  of  climate,  season,  food,  hunger,  thirst,  and  domestici 
tion  do  not  produce  the  disease.  The  evidence  in  support  < 
the  opinion  respecting  non-gratification  of  the  sexual  appeti 
is  veiy  vague  and  unsatisfactory ;  it,  however,  points  to  the  co: 
elusion  that  sexual  desire  ungratified,  as  well  as  severe  pain,  mt 


ive  to  be  exciting  caused  of  the  disease,  but  does  not  prove 
it  ever  arises  from  these  in  the  absence  of  predisposing 
s  or  rabies  would  be  mnch  more  commonly  met  with, 
';a  that  hot  weather  is  productive  of  rabies  is  also  now 
spelled.     The  following  report,  arranged  by  Professor  St.  Cyp, 
the  Lyons  Veterinary  School,  is  very  instructive,  showing 
it  rabies  is  even  more  prevalent  in  the  tempciBte  months 
ku  in  those  of  extreme  heat  and  cold : — 
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Sometimes  the  annual  statistics  show  a  predoniinance  of  cases 
in  the  summer  months.  But  according  to  ^I.  Bouley  s  observa- 
tions there  is  no  great  difference  in  the  seasons  \\'ith  regard  to 
tkfi  disease.  An  analysis  by  M.  Bouley,  of  reports  for  the  six 
years  1863*1868  gives^for  the  spring  months,  Mareli,  Aprils 
id  May,  ei*jhty-nine  cases  ;  for  the  summer  months,  June, 
uly,  and  August,  seventy-four  caiea ;  for  autumn,  September, 
hUiher,  and  November,  sixty-four  cases;  and  for  tlie  winter 
iiitiis»  December,  January,  and  February,  seventy-five  cases. 
It  was  at  one  time  maintained  that  i-abies  never  became  de- 
ilope^i  in  the  bitch  except  from  contagion,  and  it  is  now 
VLicated  that  it  is  far  less  fre^ineut  in  females  than  males. 
rofcs^r  Coleman  stated  in  evideuce  in  1830  that  on  the  occa- 
(hies  entering  kennels,  the  nuid  dogs  bit  dogs  but  spared 
'-9,  This  opinion  of  Coleman  is  still  believed  in,  more 
cularly  by  medical  writers.     But  there  can  be  no  doubt 
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that  bitches  are  aa  susceptible  to  the  contagion  by  i 
as  dogs.    This  is  well  exemplified  in  what  occxuTed  a  few  ymn\ 
ago  to  a  bitch  pack  of  foxhounds  belonging  to  Mr.  Sti 
South  Shoreham,  Sontliampton.     The  pack  was  nearly 
minated  by  rabies,  through  the  disease  having  been  int 
to  the  kennels  by  a  hound  which  had  strayed  away  for  ( 
days,  and  on  its  return  was  discovered  to  have  been  bitten"— j 
(  Vtieiinartaii,  voL  xliv.) 

I  think  the  reason  for  the  supposition  that  fewer  cases  of  i 
are  seen  in  bitches  than  in  dogs,  is  to  be  found  in  what  saanil 
to  have  escaped  medical  observers,  namely,  that  there  are  fewer  I 
of  them  in  the  world.  Indeed,  the  same  exphmation  can  hi 
given  on  this  point  as  on  what  appeared  so  strange  to  wflJ*^ 
during  the  prevalence  of  tlie  cattle  plague,  that  fewer  bulli  tlu 
cows  were  attacked  by  that  malady. 


PATHOLOGY  AND  SYMPTOMS. 

Tliree  circumstances  in  the  pathology  of  rabies  are  wortliy 
notice,  namely— i^tr^^.  That  the  period  of  latency  after  inocula- 
tion is  very  iudefinite,  and  that  it  varies  in  different  animab 
SccoTidy  Tlmt  inoculation  does  not  always  produce  the 
one-fourth  of  the  inoculated  animals  generally  escaping;  m 
Tliird,  That  the  disease  is  not  transmissible  to  man,  mammifei^l 
or  birds,  by  the  usual  media  at  a  later  period  than  twentr-fi^ii 
hours  after  the  death  of  the  rabid  animal,  or  after  the  cadaviirii 
rigidity  (nqor  jnorlM)  has  completely  invaded  the  body, 
virus  of  rabies  is  contained  in  its  most  concentrated  form  in  tl 
saliva  of  the  rabid  animal;  but  it  by  no  means  follows  that  ofl 
parts  of  the  diseased  animal  are  free  from  its  presence;  indo^ 
direct  experiments  have  detenuined  that  the  virus  is  present 
the  blood,  flesh,  and  other  parts  of  the  rabid  animal.  The  tii 
of  the  rabid  skunk,  wolf,  and  hytena  appears  to  be  more  virule^^ 
and  prompt  than  that  of  the  dog. 

It  was  at  one  time  believed  that  tlie  vims  of  rabies  was 
nocuous  w^heu  the  bite  was  inflicted  by  any  of  the  herbiv 
Observation  on  accidental  cases  had  led  to  this  belief,  and  di 
experiments  seemed  to  confirm  its  correctness.  Girard,  Vj 
Huzard,  Dupuy,  Lafosse,  and  others  failed  to  transmit  the  dii 
from  the  herbivora  to  tlie  dog.     Professor  Coleman,  Sir  Asi 
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Cooper,  and  others  in  this  conntr>'  believed  that  the  disease  was 
not  communicated  except  by  animals  which  **  naturally  em- 
ployed their  teeth  as  weapons  of  offence."  llr.  Fleming  mentions 
several  instances  where  rabies  was  communicated  by  inoculation 
with  virus  obtained  from  cows,  sheep,  and  even  domestic  fowls, 
and  argues  "  that  the  facility  with  which  the  disease  can  be 
transmitted  by  different  species  depends,  besides  the  activity  or 
degree  of  virulency  of  the  infecting  principle,  upon  the  organisa- 
tion,  habits,  or  nitlier  nature  of  the  diseased.  Flesh-eating  or 
carnivorous  animals,  as  is  well  known,  generally  attack  other 
creatures  with  their  teeth,  which  are  well  adapted  for  wounding 
and  tearing ;  consequently  they  are  tlie  most  successful  in  in- 
oculating with  the  poison/' 

The  virus  having  been  introduced  into  the  system,  generally 
lies  dormant  for  a  very  indefinite  period  of  time,  the  shortest 
period  in  the  dog  being  about  seven  days,  and  the  longest  155 
days,  but  in  rare  exceptions  even  longer  than  this ;  in  man  from 
three  days  to  nine  mouths,  and  even  ten  years  in  rare  instances ; 
in  the  horse,  from  fifteen  days  to  three  months,  and  even  fifteen 
months;  in  the  sheep,  from  fourteen  days  up  to  three  months; 
and  in  the  pig,  from  a  few  days — eight  or  nine  —to  as  many 
weeks,  or  even  months.  The  wound  inflickd  by  the  mbid 
animal  generally  heals  rapidly.  In  1862  SI  Eenault  published 
the  results  of  some  experiments  which  had  been  conducted  with 
the  view  of  determining  the  period  of  incubation  in  the  dog. 
Out  of  131  dogs  bitten  by  mad  dogs,  or  inoculated  with  their 
saliva,  63  remained  weU  at  the  end  of  four  months ;  the  disease 
being  developed  in  the  other  68  after  intervals  varying  from 
five  to  120  days.    Thus— 

In  25  dogs  the  disease  set  in  betv/een  the  5th  and  30th  day. 
In  31     .,  „  30th  and  60th  day. 

In    7     „  „  60th  and  00th  day. 

In    5     „  „  90th  and  120th  day. 

Spnptoms  VI  the  Dog. — There  are  no  premonitory  signs  in  the 
lower  animals,  at  least  none  that  can  be  detected — such  as  jjain 
in  the  seat  of  the  bite,  melancliol}'  and  irritability,  febrile  dis- 
turbance, and  stiffness  about  the  neck  and  head.  The  dos, 
when  the  period  of  latency  is  passed,  becomes  restless,  dull, 
w*atchful,  withdraws  from  its  companions,  choosing  solitude, 
shunning  the  light ;  hiding  in  corners,  or  below  chairs  or  other 
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furniture ;  l)eing  fidgety,  lying  down,  then  jumping  up  again  in 
an  excited,  iinniitural  manner ;  it  Itas  a  tenduiicv  to  rove  about, 
and  if  possible  to  escape  from  its  room  or  kennel,  and  wander 
about  the  country.  At  first,  the  dog's  power  of  recognising  people 
about  it  does  not  seem  lost ;  indeed  there  are  moments  when  the 
usual  faculties  of  the  dog,  its  aflection  and  liveliness,  seem 
greater  than  iisuaL  Along  with  these  s^nnptoms  there  is  a  desire 
to  lick  an>i;hing  cold,  to  rest  the  nose  on  a  cold  object,  and  to 
pick  up  stones,  bits  of  wood,  straw,  &c.  At  this  st^ge  the  ten- 
dency to  bite  is  not  observed,  but  as  the  disease  advances  the 
movements  of  the  animal  Ijecome  unsteady;  the  eyes  follow 
objects  in  a  peculiar  staring  manner;  sometimes  the  dog  will 
stare  at  some  imaginary  object,  then  rush  forward,  and  bite  at 
anything  that  may  chance  to  be  in  his  way.  or  even  at  the  air, 
as  if  he  were  catcluiig  flies;  cushions,  straw,  and  other  objects 
by  w^hich  dogs  are  ordinarily  surrounded,  are  tossed  about;  the 
animal  scratches  the  ground,  snuffles  as  if  on  the  scent;  the 
appetite  is  lost,  but  the  thirst  is  considerable,  and  the  act  of 
dHnkivff  is  peribrmed  without  much  diffiadty  tluriog  the  early 
stages  of  the  disease.  At  a  later  stage,  however,  swallowing^ — 
deglutition — is  performed  with  difficulty,  or  is  not  performed  at 
all,  owing  to  the  spasmodic  constriction  of  the  tliroat ;  but  even 
then  the  auimal  has  no  dread  of  water,  does  not  shrink  at  the 
sight  of  fluids,  but,  on  the  contrary,  will  plunge  its  muzzle 
deeply  into  it,  and  endeavour  to  drink  with  great  avidity.  The 
coat  is  staring,  the  skin  tight  on  the  ribs,  and  the  belly  tucked  up. 
The  dog  occasionally  vomits,  the  ejected  matter  being  tinged  with 
blood ;  there  is  a  brownish  coating  on  the  tongue  ;  the  nose  and 
mouth  are  foul  and  oHeusive,  and  there  is  generally  a  flow  of 
saliva  from  the  mouth.  A  symptom  is  mentioned  in  connection 
with  the  disease  in  the  human  being,  which  is  of  doubtful  pre- 
sence in  the  lower  animak,  namely,  the  formation  during  the 
early  period  of  the  disease  of  If^asies  or  eruption  on  each  side  of 
the  tongue.  If  any  eruption  does  occur,  its  presence  is  seldom 
detected. 

The  mad  dog,  or  indeed  a  rabid  animal  of  any  kind,  brought 
into  the  presence  of  one  of  the  canine  species,  exhibits  great 
excitement,  exasperation,  and  fury,  with  a  desire  to  attack  and 
destroy  what  seems  the  object  of  its  hatred.  '*  The  horse  assaults 
it  with  its  teeth  and  huofs ;  the  bull,  cow,  and  ram  with  their 
horns ;  even  the  timid  sheep,  when  rabid,  becomes  the  assailant,' 
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ICXET.)     The  females  of  tlie  canine  species  do  not  always 

their  mat<*mal  affection ;  ou  the  contrary,  the  young  are 
led   to  with  ^eat  affection.     In  the  course  of  a  day  or 
^lifter  the  first  maBifestation  of  the  above  spnptx^ins,  tl^e 
arscteristic  signa  become  more  marked ;  the  desire  to  bite  ia 
atly  exaiz,^erated  ;    the  pupils  are  dilated ;  tlie  coujunctivte 
aad   inject^id;   the  eyes   alternat^sly   widely   opened    witli 
iuid  then  closed  in  a  dull  but  fierce  manner.     The  fore- 
becomes    wrinkled,   and   the    looks   of    the   animal  are 
lemfjing  and  repulsive ;   tlie  presence  of  a  living  object  ex- 
sites  the  rage  of  the  sufferer,  causing  it  to   spring  at  and 
deavour  to   bite  it      Any  shining   object   will   bring   on  a 
t)xysm  of  rage  and  excitement,  and  water,  if  the  light  shines 
it,  will  do  the  same ;   but  if  pla<^cd  in  a  dark  place,  or 
Inhere  light  does  not  shine,  the  dog  will   endeavour  to  drink 
I  irilh  ft\idity.     Intermitting  with  the  excitement  are  periuds  of 
'gnat  prostration,  the   exhausted   animal   lying  down  in    the 
I  nuietest  sput  it  can  find,  insensible  to  all  surrounding  objects. 
i  AD  at  once,  however,  it  springs  up,  and  becomes  greatly  agitated ; 
the  excitement,  rage,  and  agitation  being  always  much  greater 
wkn  the  animal  is  surrounded  by  noises  and  objects;  when 
i»ty  from  these  things,  in  a  quiet  place,  the  fits  of  rage  are 
Hot  m  great,  indeed  sometimes  scarcely  observed. 

liie  bark  of  the  nibid  dog  is  unnatural ;  it  is  husky,  spasmodic, 
tod  more  of  the  nature  of  a  howl  In  some  cases,  the  nervous 
*y^ptotii3  ai*e  those  characterising  paralysis  of  the  jaws,  with 
"iftkility  to  close  the  mouth ;  the  lower  jaw  is  dropped,  the 
Wty  of  the  mouth  and  its  contents  exposed,  the  tongue  dry, 
sad  the  hnccid  membrane  of  a  brownish  hue.  This  is  tlie  "  dttmh 
Bw/iuflw,"  thus  called  because  the  animal  is  unable  to  bark  or 
Iwwi  Sabid  dogs  have  a  strange  tendency  to  eat  filth ;  they 
h«\'el»een  known  to  e4it  portions  of  dead  dogs,  and  to  swallow 
w,  coals,  eartli,  excreta  of  all  kinds,  and  these  remaining 
la  the  stomach  present  a  characteristic  post  vim'tcm  appearance. 
when  loose,  will  travel  an  immense  distance  in  a  short 
ly  rushing  at  everything  tliat  comes  in  its  way, 
W  preferring  to  attack  other  creatures  than  man,  and  finally 
<!Odeavoaring  to  return  home,  as  if  prompted  by  some  instinct 
^  pulse  is  said  not  to  be  accelerated,  nor  ai'e  tlie  respira- 
^7  Jiiovements  much  increased,  except  during  the  paroxysms ; 
the  boweb  are  constipated,  and  the  lu'iue  is  high-coloured ;  the 
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gait  13  tinateady,  the  tail  droops,  the  bead  is  depressed,  the  now 
protruded ;  the  fita  of  rage  become  shorter,  those  of  depre- 1 
8ion  longer;  scent,  sight,  and  hearing  are  much  impaired;  b- 1 
sensibility  to  paiuj  which  is  generally  present  from  the  eariififit  j 
stages,  is  more  and  more  manifest ;  and  finally  paralysis,  parti-  ] 
cularly  of  the  liind  limbs,  snperv^enes,  and  if  not  destroyei^  ' 
dies,  an  emaciated,  repulsive  object,  the  desire  to  bite  i 
to  the  last.    In  the  dumb  form,  the  ability  to  bite  is  lost,  afi  weli  ] 
as  the  power  to  lap  fluids.     The  exposed  and  protruded  tongue w 
covered  with  a  stringy,  tenacious  saliva ;  the  desire  to  driiik  is 
even  more  intense  than  in  the  furious  form,  and  attempts  to  lap  ( 
and  swallow  become  painful  to  witness.     Squinting  of  one  or  1 
V>otli  eyes  has  been  observed  ;  there  is  also  abdominal  pains  in  i 
some  instances,  and  an  inflamud  condition  of  the  nasal  caiitie^  I 
larynx,  and  bronchial  tubes.     There  is  no  tendency  to  harm  ikmI  , 
bite  surrounding  objects,  and  the  dog  dies  from  coma,  exhsos- 
tion,  and  suiTocation*     Both  forms  of  the  disease  terminate  in 
death  in  from  four  to  eight  days.     It  is,  however,  reported  that 
some  chronic  ca^^ses  of  rabies  exist  for  an  indefinite  period. 

With  regard  to  the  dread  of  water — hydrophobia — which  bw 
been  looked  upon  by  some  as  the  diagnostic  symptom  of  tl» 
disease,  I  may  repeat  that  it  is  absent  in  the  dog.  The  desiw 
for  water  is  always  excessive;  there  is  inability  to  swallow 
lluids,  lience  a  dog  will  plung  his  nose  deeply  into  water,  kp  it 
i^ith  avidity,  but  owing  to  the  thirst  being  still  unallayed,  he  will 
become  greatly  agitated,  and  is  thus  often  thrown  into  a  state  » 
i'my  or  of  involuntaiy  spasms. 

Causes  and  symptoms  in  iht  Horse. — Babies  in  the  horse  occitf*| 
from  the  bite  or  contact  of  the  saliva  of  a  dog  or  eat,  generally  faoifl 
t!iat  of  the  dog.     The  disease  is  manifested  in  a  variety  of  ways,  j 
In  some  cases  it  commences  by  great  apparent  distress,  wit3i| 
sudden  perspirations  over  the  body;  uaruline38,the  horse  - 
and  pawing  violently,  finally  becoming  frantic,  and  <l 
everj^thing  witliin  its  reach.     In  other  cases^  along  with  rest] 
ness,  thei-e  m  manifested  a  desire  to  bite  the  seat  of  injury. 
one  case  tliat  came  under  my  notice,  w^here  the  horse  had 
bitten  on  the  breast,  three  mouths   before  any  symptoms 
rabies  were  visible,  the  animal  during  the  paroxysms  continuall] 
bit   the   cicatrix,  until   at  last  the   wliole   sternal   region  wa 
denuded  of  its  skin ;  there  was  also  intolerance  to  light, ; 
nervousness,  the  animal  being  easily  startled,  with  fixity  of  th 
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^,  staring  at  some  imaginary'  object,  the  pupil  beinfr  the  while 

dilated,  and  the  ears  moved  backwanis  and  forwards,  as  in  a 

Llind  horse,  when  it  hears  some  strange  sounds.     At  one  time, 

imng  the   day  and  night  upon  which  it  was  ill,  it   seemed 

to  present  some  signs  similar  to  those  of  laminitis,  sidftiug  its 

itight  fix>m  one  foot  to  another,  and  swinging  its  body  hack- 

iwda.    At  the  same  time  %ve  noticed  convidsive  twitchings  of 

flie  superficial  muscles,  diHicidty  in  swallowing,  spasm  of  the 

throat,  a  hoarse  cough,  acceleration  of  the  breathing,  a  quickened 

Ittlie*  and  a  flow  of  saliva  from  tbe  mouth.     After  a  wliile  it 

Iwcame  very   furious,  fought  violently,  destroying  everything 

within  its  reach.     Gradually  signs  of  paralysis  of  the  posterior 

cxiremitiea  became  apparent,  and  at  last  it  was  unable  to  rise. 

It  would,  however,  make  violent  eflbrts  to  do  so,  and  during  a 

lipid  spring  or  jump  one  thigh  w^as  fractured.     The  eftbrt^  to  rise 

wert'  not  discontinued  even  after  this  accident^  and  so  violent 

did  it  l)ecome,  and  so  strennous  were  its  efforts  to  get  at  some- 

tliing,  that  the  other  thigh  was  broken.     It  still  continued  to  sit 

upon  its  haunches,  and  to  fight  with  its  fore  feet,  all  the  while 

tearing  at  its  breast  with  its  teeth.      Seeing  that  both  tibite 

were  fractured,  the  owner  consented  to  what  had  long  before 

l»en  urged  U|:ion  him — to  have  the  horse  shot. 

In  the  stallion  and  mare  it  is  stated  that  the  sexual  desire  is 
^%'iDented  ;  that  the  stallion  has  frequent  erections,  and  neighs 
^  &  harah  tone,  and  the  mare  stands  with  her  hind  legs  apart, 
^mng  signs  of  cestnim. 
Tht:  remissioiis  and  paroxysms  are  less  apparent  in  the  horse 
Ijgia  in  the  dog.  In  the  latter,  the  animal  seems  for  a  time  to  be 
^^fcoBt  free  from  the  disease,  but  in  the  horse  the  absence  of 
toxiety,  restlessness,  and  exhaustion  is  of  much  shorter  duration, 
aod  the  tits  of  \iolence  more  violent  and  prolonged,  so  much  so, 
tiat  it  soon  becomes  prostrated,  and  dies  in  frightful  convid- 
flJons  npon  the  second,  third,  or  fouith  day. 

Hydrophobia  in  man  is  genendly  characterised  by  a  sensation 
rf  intense  pain  in  the  seat  of  the  wound,  tlie  cicatrix  becuming 
Jtd  and  irritable,  the  pain  shooting  from  the  extremities  (if  the 
ronnd  be  situated  upon  them)  to  the  trunk.  It  seems  most 
mbable  that  this  sense  of  pain  is  felt  in  some  instances  by 
ho  horse,  and  is  manifested  by  the  persistent  elfurts  to  bite  the 

I  of  the  wound,  particularly,  as  in  the  cftse  described,  il'  it 
itlmi  reach  of  the  teeth. 
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The  symptoms  of  rabies  in  the  cow,  sheep,  goat,  &c.,  are  veiy 
similar  to  those  in  the  horse ;  in  all  there  is  "  loss  or  depravity  of 
the  appetite,  prostration,  gi^eat  restlessness,  increased  excitability, 
muscular  tremblings,  a  flow  of  saliva  from  the  mouth,  excitation 
of  the  sexual  desire,  especially  in  the  bull,  difficulty  in  swallow- 
ing, and  manifestations  of  hallucinations  as  well  as  disagreeable 
sensations  in  the  seat  of  the  wound." — (Flemikg.)  And  suc- 
ceeding to  these  signs,  are  those  of  great  violence,  paralysis  <^ 
the  hind  extremities,  emaciation,  and  finally  coma  and  deatL 

Medicinal  treatment,  after  rabies  has  established  itself^  is  of 
no  avaiL 

PREVENTIVE  TREATMENT. 

Complete  excision  of  the  bitten  surface,  as  soon  as  possible 
after  the  infliction  of  the  injury,  is  the  best  that  can  be  adoptei 

If  the  wound  be  superficial,  the  free  application  of  the  caustic 
potash  (potassafusa)  or  of  the  nitrate  of  silver  is  sufficient;  but 
if  deep  or  much  lacerated,  the  parts  are  to  be  carefuUy  exdsed 
before  the  caustic  is  applied.  Where  this  has  been  done  in  man 
seven  out  of  ten  escape,  whilst  if  no  such  means  are  used  ei^t 
out  of  ten  die. — (Bollinger.)  It  is  very  difficult  in  the  lower 
animals,  covered  as  they  are  with  hair,  to  know  whether  the 
part  bitten  be  confined  to  any  particular  region  of  the  body,  no 
matter  how  carefully  the  skin  may  be  searched.  It  is  theie- 
fore  advisable  to  have  the  bitten  animal  shaved  as  quickly 
as  possible,  in  order  that  all  scratches  be  brought  into  view, 
and  that  they  may  be  dressed  with  the  caustic.  In  dogs  pre- 
ventive treatment  should  not  be  resorted  to,  but  the  bitten 
animal  ought  at  once  to  be  destroyed.  It  is  very  true  that  all 
(logs  inoculated  with  the  rabies  poison  do  not  become  mad ;  the 
risk  of  their  becoming  so  is,  however,  so  great,  and  the  mischief 
tliey  might  inflict  is  so  grave  and  important  in  its  nature,  that 
the  chance  of  their  doing  such  mischief  should  never  be  allowed 

The  reprehensible  practice  of  muzzling  dogs  in  hot  weather  is 
fortunately  dying  away.  Heat  of  weather  does  n4)t  cause  rabies; 
the  nnizzling  of  dogs  might  do  so,  and  even  if  it  did  not  cause 
the  disease  in  question,  it  inflicts  much  misery  upon  the  poor 
animals. 

PATHOLOGICAL  ANATOMY. 

From  the  symptoms  observed  during  life,  the  conclusion  natu- 
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TaUy  suggests  itself  that  tlie  brain  and  its  membranes  are  the 
seat  of  organic  lesions.  Indeed,  the  specific  action  of  the  poison 
appeal's  to  be  exercised,  particularly  in  tiie  first  instance,  npou 
the  medulla  oblongata  and  the  par  vagum,  the  branches  of  which 
seem  to  lose  their  natural  properties;  hence  the  difficulty  in 
swallowing,  tlje  depraved  appetite,  alteration  of  the  voice — or 
its  entire  loss  in  the  dumb  form — as  well  as  the  convulsions 
of  the  respiratory  muscles,  are  all  due  to  derangement  of  this 
nerve ;  and  as  the  nervous  system  of  the  aidmal  becomes  more 
and  more  deranged,  complete  paralysis  of  the  respiratory  muscles 
occurs,  and  the  animal  dies  from  asphyxia. 

The  principal  post  mortoii  appearances  are  oedema  or  eon- 
istion,  sometimes  in  patches,  of  the  brain  and  spinal  cord, 
jwrticularly  at  the  base  and  pkxus  choroiihs,  etYusion  into  the 
arachnoideal  space,  cerebral  ventricles,  and  the  cerebro-spinal 
substance,  and  softening  of  the  membranes.  On  the  lower 
surface  of  the  viedulla  oblongata,  at  the  origin  of  the  seventh, 
eighth,  and  ninth  pair  of  nerves,  the  membranes  are  generally 
highly  injected,  thickened,  softened,  and  matted  together. 
The  liver,  kidneys,  spleen,  and  the  muscular  system  are 
congested*  The  bladder  is  empty,  and  its  mucous  membrane 
covered  with  peteclaiie.  The  lungs  are  greatly  engorged  with 
blood.  The  blood  in  the  A'essels  is  but  imperfectly  coagu- 
lated, often  black  and  tarry,  sometimes  bright  and  red,  in 
appearance.  The  mucong  menibranes  of  the  phar3mx,  oeso- 
phtigus,  stomacli,  and  bowels  are  either  greatly  congested,  with 
extravasation  of  bloml  on  their  surface,  or  diffusely  inllamed. 
Patches  of  extravasation  are  particularly  met  with  on  the  gastric 
mucous  membmne,  and  account  for  tlie  ha^morrhagic  vomiting 
which  is  sometimes  witnessed  during  the  illness,  Tlie  contents  of 
the  stomach  are  gencmlly  of  a  peculiar  nature,  consisting  of  hay, 
straw,  stones — in  fact,  of  a  collection  of  the  most  incongruous 
materials,  which,  owing  to  depraved  appetite,  the  animal  has 
picked  up  during  life.  This  ajypearance  is  of  great  %  alue,  as  it 
proves  most  conclusively  that  the  dog  has  died  rabid. 

The  tongue  is  often  wounded  by  the  teeth ;  its  papillae  con- 
gested ;  and  the  salivary  glands  enlarged  and  vascular.  In 
*'  dumb  madness  "  the  congestions,  more  particularly  those  of  the 
upper  part  of  the  respiratory  and  digestive  tracks,  ai'e  developed 
to  a  greater  extent  than  in  the  other  form  of  the  disease. 


CHAPTER    XXIL 

CONTAGIOUS  DISEASES— eantiwied. 

GLANDERS  AND  FARCY  (EQUINA). 

Definition, — ^A  malignant,  contagious,  and  fatal  disease,  due  io 
the  introduction  into  the  animal  economy,  or  of  geneiation  with- 
in it,  of  an  animal  poison  which  infects  the  whole  system,  and 
shows  its  specific  effects  more  especially  upon  the  Schneiderian 
mucous  membrane,  the  lungs,  and  upon  the  lymphatic  glands 
and  ducts.  Glanders,  and  its  variety  farcy,  originate  spontane- 
ously in  the  horse,  ass,  and  mule,  and  are  capable  of  transmissioii 
to  man,  in  whom  the  virus  seems  to  increase  in  malignancj; 
sheep,  goats,  dogs,  the  feline  species,  and  even  to  mice  and 
rabbits.  Cattle,  pigs,  and  fowls  resist  the  action  of  thecon- 
tagium,  even  when  inoculated. 

HISTORY. 

Glanders  was  described  by  Aristotle,^  by  Vegetius,*  and  other 
early  writers,  under  the  terms  morbus  humidus,  cjrmoira,  capitis 
morbus,  &c. ;  and  its  variety  farcy,  as  morbus  farcimosus,  venni* 
eijui,  vermis  volaticus,  farcina  equi,  &c. 

Glanders  is  a  disease  of  temperate  climates,  rare  in  hot  and 
very  cold  countries.  The  contagious  nature  of  glanders  was 
for  a  long  time  a  disputed  point;  it  is,  however,  now  determined 
beyond  question,  the  only  difference  of  opinion  being  its  capa- 
bility of  originating  spontaneously  or  not ;  some  veteriiiarians 
maintaining  that  it  originates  by  contagion  only,  whilst  otheis 
— and   with   whom   I   agree — contend    that   it   is   capable  of 

*  Aristotle,  De  HisU  Anim.^  lib.  viii.  a  xxv. 
^  Vegetii  Renati  A  rtu  Vcterin. ,  lib.  L  c.  viL 
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niianeoiis    origin,   and    of  2}ropa(jiati(m   by   contagion    and 
ection. 

[i^nders  may  occur  under  at  least  four  forms,  namely,  acute 
,  clironic  glanders,  acute  farcy,  called  by  some  bud  faicy, 
chroiiio  or  button  farcy. 

CAUSES. 

The  remote  causes  of  glanders,  thougb  not  yet  clearly  under- 
lOod,  are  often  found  to  arise  from  many  debilitating  influence's, 

Kas  old  age,  bad  food,  over-work,  exhausting  diseases,  and 
id  bad  management ;  from  specific  miasmatic  or  animal 
as,  such  as  those  generated  in  localities  where  large  nnm- 
\m  of  horses  are  congregated  together,  in  camps,  barracks, 
Im]^  cab  or  other  establishments,  even  wliere  the  stables  are 
well  ventilated,  lighted,  drained,  and  the  animals  well  attended 
tuin  every  way,  but  more  particularly  w4iere  the  stables  are  ill 
ventilated,  liailly  drained,  dark,  and  fouL  Horses,  when  crowded 
on  lK)anl  ship,  are  very  liable  to  tliis  affection,  and  the  Ambs 
ifitiMBporting  their  horses  from  Arabia  to  India  always  choose 
that  pMt  of  the  year  when  the  passage  is  shortest,  lest  the 
iccitients  iJicident  to  a  long  voyage  might  oblige  tlie  hatches  to 
W  closed,  and  want  of  ventilation  promote  the  development  of 
glanders,  I  have  also  observed  that  glanders  is  developed  in 
new  stables,  where  the  walls  are  not  thoroughly  dr>%  where 
in  fiict,  in  common  language,  they  are  said  "to  sweat";  and, 
^^y,  glanders  occurs  as  a  sequence  to  exhausting  diseases, 
"iore  especially  if  the  animal  be  old.  or  of  a  bad  constitution. 
Tlieae  causes,  and  a  generally  vitiated  condition  of  the  animal 
syitem,  may  be  said  to  produce  glanders — (1,)  By  causing  the 
witTTiduction  into  the  blood  of  vitiated  or  decomposing  material 
pemted  in  the  external  surroundings  of  the  animal :  (2,)  I^y 
^^ducmg  the  formation  of  degenerated  material  within  the  animal 
*)'st€in :  (3.)  By  preventing  the  excretion  of  the  degraded  eon- 
**itne.nts  normally  generated  within  it  by  natural  tissue  changes, 
**f  exceasively  formed  within  it  by  various  disordered  functions, 
*T  introduced  into  it  from  i^ithout 
The  most  common  forerunner  of  glanders,  more  particularly 
'that  form  of  it  known  as  farcy,  is  the  disease  commonly  called 
Ijlbitii^isipidus  or  polyuria.     It  cannot  be  said  that  in  diabetes 
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there  is  any  obstruction  to  the  excretion  of  degraded  tisane; 
indeed,  the  reverse  is  the  case,  excretion  of  urine  being  enormously 
increased.  If  we  look  deeper  into  the  matter  we  sliall,  however, 
see  that  the  polyuria  is  but  a  result  of  rapid  tissue  changes,  rapid 
emaciation  of  the  body  being  a  most  prominent  symptom,  with 
debility  arising  from  degradation  of  tissue,  and  from  the  presence 
of  the  degraded  materials  witliin  the  circulatorj^  fluid.  So  appa- 
rent is  tliis  condition,  that  it  has  been  truly  said  that  diabetes, 
wlien  arising  from  no  cognizable  cause,  is  often  indicative  of  a 
general  break iiig-up  of  the  constitution* 

Although  glanders  and  farcy  are  one  and  the  same  disease, 
diRerently  manifested^  farcy  is  more  freqnently  developed  spon- 
taneously than  glanders*  Tliis  circnnistance,  and  the  possi- 
bility of  recover}'  from  mild  attacks  of  farcy,  has  led  some  to 
conclude  that  they  are  two  separate  diseases ;  but  direct  experi- 
ment lias  proved  that  tlie  virus  is  identical  in  both  forms  of  the 
disease.  The  discharge  from  the  nose  of  a  glandercd  hoi-se,  when 
introduced  into  the  systems  of  other  horses,  may  in  one  produce 
glanders  and  in  another  farcy,  whilst  the  pus  from  a  farcy  ulcer 
may  produce  in  the  inoculated  animal  glanders,  farcy,  or  both ; 
and  the  common  termination  of  farcy,  if  a  horse  affected  by  it 
be  allowed  to  li%'e  a  sufficient  length  of  time,  is  glanders,  and  of 
glanders,  farcy.  Such  an  animal  is  described  as  being  "  both 
glandered  and  farcied." 


CONTAGION. 

Ci landers,  and  its  variety  farcy,  spontaneously  developed,  are 
highly  contagions  and  infectious,  and  when  once  introdueetl 
into  a  stable  are  almost  certain  to  spread  amongst  the  horses 
there  located. 

Tlie  specific  poison  has  been  introduced  into  the  system  both 
by  the  skin  and  mucous  membranes.  By  inserting  the  \dru3 
nnder  the  skin  with  the  point  of  a  lancet,  by  rubbing  the  gi-easy 
heel  of  a  horse,  and  by  inoculating  the  mucous  membnme  of  the 
nose,  the  disease  has  been  produced. 

With  regard  t^  the  transmission  of  the  contagium  of  glanders 
otherwise  than  by  actual  contact,  opinion  seems  to  be  diWded, 
some  writers  maintaining  (and  the  experiments  bnuight  to  bear 
upon  their  conclusions  are  formidable)  that  it  is  impossible  to  com- 
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licate  it  in  any  one  of  its  forma  by  compelling  liealtliy 

to  inhale  the  expired  air  of  those  suffering  from  the 

whilst  others  maintain  that  it  is  both  contagious  and 

tioosw     The  first  opinion,  if  acted  upon  in  every  day  pmc- 

woald,  I  opine,  lead  to  disastrous  results,  and  should  not  be 

-intertained ;  for  even  if  we  were  to  grant  that  the  vims  is  con- 

Iwued  ia  the  discharges  from  the  ulcers,  numerous  experiments 

ive  proved   that   pus  and  other  organised  cells  iioat  in  the 

>here ;    the   specific  vims  contained  in  these  cells  may 

be  easily  conveyed  from  one  animal  to  another.     Again,  it 

lust  not  be   forgotten  that  in   some  instances  glanders  may 

dst  without  any  external  manifestations,  i\t\,  without  discharge 

fr ra  the  nose,  nor  from  faitjy  ulcers,  but  even  in  this  form  it  is 

c^iabie  of  propagation. 

Farcied  matter,   made  into   balls,   and   introduced  into  the 

'    ! !  li  of  a  horse,  has  caused  glanders  ;  and  wliichever  way  the 

^  i^  liaa  been  introduced,  once  absorbed,  it  infects  the  whole 

bl'jod,  as  has  been  proved  by  the  experiment  of  the  late  Professor 

'        m,  who  says — **  I    have   produced  the    disease   by  first 

'   !  vingthe  healtliy  blood  from  an  ass  until  the  animal  was 

nearly  exhausted,  and  then  transferring  from  a  glandered  horse 

"''>'"i  fmm  the  carotid  artery  into  the  Jugular  vein  of  the  ass. 

^1"  <li)3ease  in  the  ass  was  i-apid  and  violent  in  degree;  and 

ffoni  this  animal)  by  inocidation,  I  produced  both  glanders  and 

Professor  Colenmn  also  experimented  on  asses  with  ^arns 

H«]  from  man.     He   directed  two  asses  to  he  inoculated 

''^th  matter  taken  from  tlie  arm  of  a  man  labouring  under  the 

^^^^Iftdy,  which  residted  from  a  puncture  received  in  dissecting 

^  glandered    hoi-se,  and  both  asses  died  of  glanders.      These 

^^^pernnents  have  been  repeated,  and  similar  results  obtained 

^y  Girard,  Hering,  and  Leblanc, 

^Ifrjfwi  (tf  mcuhation. — Like  all  morbid  poisons,  that  of  glan- 
J"^  has  its  period  of  latency,  which  is,  however,  generally  short, 
*^  the  ass,  the  submaxillary  glands  become  swollen  and  tender 
"*^  se<xjnd  or  third  day  after  inocidation,  and  a  discliarge  from 
^^^  nostril  occurs  from  the  third  to  the  sixth  day.  In  some 
^^^^taiices  the  incubation  is  much  longer-^from  one  to  three  or 
^'^''^n  six  weeks ;  one  case  is  mentioned  in  the  Frocks-verbal  ch 
^  £00!/,  de  Li/ons  where  the  disease  did  not  appear  till  the  end  uf 
ttie  thiid  month  after  inoculation.     The  matter  in  this  instance 
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was  obtained  from  a  farcy  ulcer,  and  the  disease  appeared  at  the 
precise  point  of  the  inoculating  puncture. 


ACUTE  GL.I.KDEK8. 

Symptoms, — ^The  disease,  preceded  by  increased  temperature 
of  the  body,  appears  suddenly,  ushered  in  by  rigors,  some- 
times of  a  most  persistent  character.  In  one  case  which  fell 
under  my  notice  the  rigors  continued  without  intermission  for 
three  days  and  nights,  at  the  end  of  which  time  a  sanguineous 
discharge  issued  from  both  nostrils,  the  8chneiderian  rnucous 
membrane  became  violently  inflamed  and  deeply  ulcerated. 
More  commonly,  however,  the  rigors  are  not  so  persistent,  but 
they  are  always  more  or  less  observable;  the  temperature  is 
sometimes  as  high  as  lOG**  or  even  lO^**  F.,  the  breathing  is 
accelerated,  the  pidse  feeble,  rapid,  and  even  dicrotonous,  tlio 
heart's  action  palpitating  and  accompanied  by  metallic  tinkling, 
the  appetite  fails,  the  pituitary  membrane,  at  first  of  a  dark 
copper  colour,  with  patches  of  ecchyraosis  of  a  dark  red  hue, 
becomes  purple,  and  the  patches  are  rapidly  converted  into  pit- 
like»  ragged-edged  ulcers,  from  which  issues  a  copious  sanioua 
discharge.  The  submaxillary  lympliatic  glands  enlarge.  Other 
lymphatic  glands  inflame,  enlarge,  suppurate,  burst,  and  expose 
raw,  unhealthy-looking  sores,  from  which  issues  a  more  or  less 
ichorous  and  irritating  purulent  materiah  Tlie  eyes  are  weak, 
and  a  discharge  issues  from  them  ;  the  nostrils  are  often  swollen* 
Tlie  breathing  is  hurried,  irregular,  and  impeded  by  the  swelling 
of  the  nostrils,  and  by  the  glutinous  discharge  drying  around 
them  ;  abscesses  speedily  form  along  the  course  of  the 
lymphatics  of  the  face.  The  urine  is  pale,  watery,  and  increased 
in  quantity. 

Acute  glanders  is  rapidly  fatal,  and  the  post  moj'tem  exami- 
nation reveals  the  following  lesions  :^ — The  mucous  membrane 
lining  the  na^al  passagas  and  facial  sinuses  is  violently  inflamed, 
and  covered  with  a  numerous  crop  of  pustules  and  ulcers,  from 
which  a  purulent  or  sanious  fluid  is  freely  discharged.  In  many 
instances,  and  where  the  disease  has  been  i^m/ rapid,  the  inflam- 
mation is  diilnsed  over  the  whole  surface  of  the  mucous  mem- 
brane, which  then  presents  one  uniform  purple  or  purfdisli^black 
hue,  its  structure  being  exceedingly  soft  and  friable  from  degene- 
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ion,  and  it  is  easily  detached  from  the  bones.     Now  and 
it  will  be  found  that  the  nasal  bones,  the  septum  nam,  the 

^  1  and  ethmoidal  bones,  are  in  a  state  of  necrosis,  their 
vitbed  with  a  pundent  discharge,  and  wholly  sepamted 
im  the  mucous  membrane.  The  intermaxillary  glands  ai*© 
imgested  and  sui-rounded  by  a  yellowish  exudate,  and  the  lym- 
batic  ducts  leading  from  them  are  thickened  and  congested. 
The  lungs  in  almost  every  case  of  glanders,  acute  and  chronic, 
re  more  or  less  inflamed.  Kow  and  then  the  inflammation  is 
iffuse,  embracing  perhaps  the  whole  of  one  or  a  part  of  both 
ings,  wliilst  in  others  it  is  limited  to  some  of  the  lobes,  and 
ireseutiLzg  the  appearance  of  a  series  of  tomoui*s  and  patches 
rDDgc-Htion  of  different  sizes,  and  in  vaiying  stages  of 
vclopiaent,  scattered  throughout  the  lung  tissue.  Many  of 
liese  inflamed  spots  will  be  found  to  contain  pus ;  hence  they 
ive  l>een  termed  tubercles,  and  the  nature  of  the  disease  has, 
mm  this  supposition,  been  laid  down  as  tubercular;  and  so 
dose  is  the  relationship  between  tubercle  and  glanders,  that  the 
editor  of  the  Bntisfi  and  Fortign  MtdicO'Ckinirg^iml  Review  says 
II  is  in  ffUnuhrs  that  Villeudn  thinks  he  has  found  tlie 
it  marks  of  analogy  with  tubercle,  not  only  in  its  anatomy, 
Iwitalflo  in  its  symptoms  and  causation.  He  seems  to  have  been 
coiKiucted  from  the  study  of  glanders  direct  to  the  inoculation  nf 
tiitjeTcle.  The  characteristic  lesion  of  glanders  is  a  small  tubercle, 
rtich  is  strewn  either  in  the  mucous  memljrane  of  the  nasal 

!S,  or  in  the  lungs,  or,  more  rarely,  in  the  liver  and  spleen. 

it  a  greyish- white,  firm  granulation,  composed  of  ceils  and 
fludei  apparently  developed  by  hyperplasia  of  connective  tissue, 
it«ooD  tends  to  soften  centrally  and  form  ulcers  on  the  mucous 
»i«mbmne,  cavities  in  the  lungs.  Like  miliary  tubercle,  it  occurs 
iwlated  or  in  clusters*  Together  with  this  little  granulation, 
and  bands  of  fibrous  tissue,  as  well  patches  of  cheesy 

lion,  are  not  infrequently  met  with  in  the  lungs  of  glan- 

horses.  It  is  interesting,  too,  that  the  same  doubts  have 
w  caised  concerning  the  real  nature  of  these  *  infiltrations ' 
^  gkudera  as  in  tubercle.  They  are  regarded  by  ^'illemin  as  one 
f^nu  of  glanders,  just  as  in  man  they  are  one  form  of  tubercle. 
^  to  which  is  the  part  primarily  affected  in  glanders — the  nasal 
^ieiiihtane  or  the  lungs — there  is  some  ditference  of  opinion ; 
viitbow  maiutaiaing  that  the  deposits  in  the  lungs  are  always 
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secondary  and  by  metastasis  from  the  nasal  membrane ;  Pliillipp 
and  Bouley  being  convinced  by  repeated  post  mortem  examioii 
tions  that  the  primary  lesions  are  always  in  the  viscera,  moit 
particularly  the  lungs,  and  that  the  formations  in  the  naal 
membrane  are  invariably  secondary.  If,  say  they,  a  horse  has 
the  'jetage'  (discharge  from  the  nose),  it  is  already  thoroughly 
glandered.  It  really  matters  very  little  which  part  of  the  body 
is  first  affected.  In  either  case  the  analogy  with  a  tuhercuto 
outbreak  remains  as  strong  as  can  be.  The  intestinal  ulceration 
of  tuberculosis — in  which  we  see  the  counterpart  of  the  nasal 
ulceration  in  glanders — ^is  more  often  secondary  to  the  pul- 
monary disease,  but  occasionally  shows  itself  before  any  evidence 
of  mischief  can  be  detected  in  the  lungs.  Again,  glandular 
enlargement  of  a  severe  and  persistent  kind  constitutes  an  im- 
portant part  of  glanders,  as  it  does  of  tubercle.  The  mode  of 
invasion  is  likewise  identical  in  the  two  diseases ;  now  acnte^ 
foudroyant,  destroying  life  in  a  few  days  as  by  an  overwhehning 
blood  poison ;  now  chronic,  so  as  to  last  for  years.  Further,  in 
the  chronic  form,  the  same  recurrence  of  acute  attacks  compli- 
cating and  adding  to  the  chronic  mischief  is  observed  in  glanders 
as  in  tuberculosis.  To  read  a  description  of  chronic  glanders  is 
mutatis  vxntandis,  to  read  an  account  of  chronic  phthisis.  Iti^i 
therefore,  not  surprising  that  Dupuy  goes  so  far  as  to  say  that 
glanders  is  a  tubercular  disease  in  the  horse.  In  speaking  of 
the  supposed  causes  of  tubercle,  we  purpose  presently  to  follow 
out  still  further  this  i*emarkable  thread  of  resemblance;  but  for 
the  present  it  will  sutiice  to  say  that  glanders  is  transmissible 
by  inoculation,  and  contagious  from  horse  to  horse,  and  that  it 
is  also  uumi.stakeably  communicable  from  horse  to  man.  Can 
'  we  hesitate  to  believe,  says  Villemin,  that  the  parallel  between 
tubercle  and  o;landers  must  hear  find  its  completion  ?  To  con- 
clude, glanders  and  tubercle  are  so  closely  akin  that  they  mus 
be  looked  upon  as  nearly  related  species  of  the  same  genus."^ 
(Braithwaite's  Betrospcd  of  Medicine,  vol.  Iviii.) 

Wliilst  admitting  the  close  resemblance  between  glanders  an< 
tuberculosis,  we  must  hesitate  to  admit  their  identity,  for  th^ 
l)road  fact  remains  that  inoculation  with  glanders  producer 
glanders,  whilst  inoculation  with  the  caseous  matter  of  supposec 
tul)ercle  is  followed  by  the  development  of  nodules,  whicl 
rapidly  undergo  a  caseous  change. 
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The  form  of  pneumonia  seen  in  glanders  is  very  cliamcteristic, 
it  inflamed  part  resembling  an  infiltration,  with  thrombi  in  the 
i-vessels^gangrenoiis,  emphyseniatous — of  a  greenish-black 
;  and  rapidly  decoraposing  after  death.  Tlie  hne  of  termi- 
latioQ  or  demarcation  between  the  healthy  and  inflamed  lung 
issue  is  often  abrupt  and  very  distinct  The  tracheal  and 
WTinchial  mucous  membmne  is  more  or  less  highly  inflamed ;  in 
pome  insUinces  covered  with  petechial  spots  or  deeply  ulcerated, 

id  thickly  covered  with  an  unhealthy  discharge,  which  exhales 

^'angrenous  odour. 

The  changes  which  occur  in  the  lymphatic  glands  in  glan- 
ders are  characteristic.  The  glands,  irritated  by  the  specific 
poison,  become  congested  snd  enlarged ;  their  cellular  elements 
IffoUfenite  more  or  less  rapidly,  and  are  mixed  with  a  citron- 
KJouned  exudate,  which  invades  the  surrounding  connective 
In  a  few  days  the  glands  become  dense  and  hard  to  the 
itftuch,  more  or  less  lumpy  on  their  surface,  and  those  in  the 
wibinaxillaiy  space  fixed  to  the  jaw  by  the  uo%v  inflamed  and 
iadwBled  vessels  which  enter  their  deeper  seated  parts. 

CHROXIC  GLANDERS. 

S^ploTiis, — ^In  some  instances  the  disease  presents  itself  in 
*ach  a  mild  form  that  the  general  health  is  scarcely  affected.  Th  ere 
^ill  te  a  discharge  from  one  or  both  nostrils,  generally  from  one 
Bi>stril,  and  that  very  often  the  near  (left)  one.  The  submaxillaiy 
lymphatic  glands  are  swollen  and  hard ;  the  hardness  and 
swdlinrf  are  of  a  remitting  nature,  very  often  varying  in  size  in 
*6h(irt  period.  For  example,  a  horse  may  be  left  at  night  with 
•canjely  any  discoverable  swelling,  and  found  in  the  morning 
^  a  hard  knot  under  the  jaw,  which  is  both  easily  seen  and 
Mi  The  swelling  may  continue  for  seveml  days,  afterwards 
ilowly  disappear,  and  then  reappear  as  rapidly  as  before.  This 
Cf'fldition  may  exist  before  any  discharge  issues  from  the  nose, 
*iida  horse  »o  aflected  is  elegantly  said  to  be  "jugged."  If  the 
^tril  of  such  a  horse  be  examined,  it  will  be  found  to  be  paler 
^  colour  than  natuml,  or  perhaps  taw^uy,  coppery,  and  sometimes 
<*^>i  dnU  leaden  hue.  The  discharge  of  glanders  presents  a  starchy 
^'glue-like  appearance,  adheres  to  the  nostrils,  where  it  dries 
^  ftociuntilates,  causing  the  nasal  opening  of  the  affected  side 
H>  appear  smaller  or  more  contracted  than  in  health* 
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These  appearances,  in  addition  to  a  weak  or  debilitated  condi- 
tion of  the  eye  of  tlie  affected  side,  may  be  all  the  symptcHU 
present  in  a  case  of  chronic  glanders ;  indeed  in  some  instanoa 
there  may  be  nothing  but  the  discharge  from  the  nostril  to  kid 
the  practitioner  to  suspect  anything  wrong  with  the  animal,  and 
the  diagnosis  is  consequently  very  difficult,  more  particulariyif 
the  case  is  a  solitary  one ;  but  where  glanders  is  found  to  exist 
in  a  stud  of  horses,  any  suspicious  symptom  becomes  significanl 
I  have  said  nothing  about  the  glanders-ulcer,  because  in  manj 
instances  of  chronic  glanders  the  ulcer  is  undiscoverable ;  indeed 
in  some  rare  cases  ulcers  are  never  found  either  before  or  after 
death.  For  this  reason  Percivall  limited  the  term  clironic  to 
that  form  in  which  no  ulcers  could  be  detected.  He  says,  how- 
ever, that  they  are  always  present  in  the  frontal  sinuses. 

Before  describing  the  more  common  form  of  glanders — namely, 
that  in  which  ulceration  is  a  characteristic  sign,  and  called  by 
Percivall  **  subacute  glanders  " — I  shall  call  the  reader's  attention 
to  what  may  be  termed  a  spurious  form  of  glanders;  that  is  to 
say,  a  form  of  glanders  where  there  is  neither  discharge  from  the 
nose,  ulceration  of  the  Schneiderian  membrane,  nor  enlargement 
of  the  submaxillary  glands ;  but  in  which  all  these  may  become 
apparent  if  the  animal  live  long  enough.  Tliis  form  may  be 
appropriately  termed  pulvwnary  gland&i^s,  and  the  symptoms  are 
as  follows : — The  animal  is  languid,  unthrifty,  loses  flesh,  sweats 
on  the  slightest  exertion ;  the  visible  mucous  membranes  are 
pale ;  diarrlicta  is  easily  induced,  and  there  are  occasional  attacks 
of  diabetes.  There  is  a  dry,  dull,  soft  cough ;  the  appetite  is 
veiy  capricious ;  the  hair  is  easily  removed  from  the  mane  and 
tail ;  the  legs  are  sometimes  very  fine,  sometimes  more  or  les« 
oidematous.  The  affected  animal  may  remain  in  this  unsatis 
factory  condition  for  several  weeks,  or  even  months,  and  ma] 
die  from  marasmus  and  debility  without  any  other  symptom 
becoming  apparent,  or  all  the  signs  of  glanders  and  farcy  ma; 
very  rapidly  develop  themselves,  and  carry  it  off  in  a  fev 
days.  If  a  case  of  this  kind  occur  in  the  horse  first  attacked  ii 
a  stud,  or  if  in  a  horse  where  no  others  are  kept,  it  is  impossibl 
to  arrive  at  a  satisfactory  conclusion  as  to  the  nature  of  th 
malady,  and  the  practitioner  must  be  contented  to  pronounce  i 
•*  chronic  pneumonia,"  the  abnormal  sounds  of  that  disease  bein; 
more  or  less  detectable  by  auscultation.     But  when  it  occurs  i 
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gtud  where  glanders  has  existed,  or  where  it  exists,  no  diffi- 
need  be  felt  in  pronouncing  as  to  the  true  character  of  the 


He  poii  mortem  examination  of  a  horse  which  has  presented 

symptoras  prior  to  death  will  reveal  the  lungs  studded 

var>4ng  in  size  from  a  pin's  head  to  a  pigeon's  egg, 

V,     Some  of  these  nodules  will  be  found  to  consist  of 

I  organized  exudate — lymphoma — of  a  pearly  grey  appearance, 

Imifl  rather  hard ;  others  will  contain  pus  enclosed  in  sac^ — 

ITomica- ;  whilst  others  will  be  fouod  in  a  degenerated  condition, 

presenting  the  appearance  of  rotten  cheese,  the  degraded 

[mftteriid  consisting  either  of  inspissated  pus  or  a  caseous  meta- 

moTphosis  of  the  exudate.     Some  of  the  deep-seated  lymphatic 

glaatU  will  be  found  enlarged,  or  in  a  suppurating  condition, 

I  and  one  remarkable  pathological  cliange,  which  I  liave  Bekkun 

Med  to  obser%^e  either  in  this  or  any  but  the  most  acute  form 

of  glanders,  the  splenic  veins  are  filled  with  thrombi;  the  larger 

kftiiclies  in  particular  being  generally  obliterated  by  liardeued 

fibrinous  coagula. 

Glanders,  as  most  commonly  met  with  in  this  countrj*,  pre- 
wilts  the  fiillowing  signs :— The  horse  is  generally  more  or  less 
wff  its  feed,  has  a  tendency  to  sbiver  on  the  slightest  cold ;  its 
coftt  is  rough  and  uidiealthy,  '*  has  lost  the  bloom  of  hedtlx ;" 
it  may  or  may  not  cough  ;  the  appetite  is  capricious ;  and 
peiBpimtion  is  induced  by  slight  exertion.  There  is  a  dis- 
diar«i»  of  a  starchy  or  gluey  material  from  one  or  both  nostrils ; 
tho  diHcliarge  is  often  tinged  with  blood.  In  some  instances 
i^urretit  hieniorrhage  from  the  nostril  is  a  premonitory  sign 
oders*  The  mucous  membranes  are  pale  and  utdiealtby, 
I  that  covering  the  nasal  chamber,  from  which  the  discharge 
i*ueg,  is  studded  over  with  deep,  pit-like  ulcers.  The  ulcers 
^  characteristic^  being  excavated,  as  if  cut  with  a  punch,  but 
^Wt  a  time  tliey  become  ragged  at  their  edges,  irregular,  enlarged 
iii  all  directions,  and  confluent.  The  spaces  between  the  ulcers 
k  cov^.'i'ed  with  haixl  yellnwish  pimples,  which  soon  ulcerate, 
!  tye  of  the  atl'ected  side  is  weak,  and  looks  smaller  than  its 
Mow,  and  an  ujihealthy  discharge  often  issues  fiMDm  it  over  the 
^.  The  submaxillary  lynipbatics  of  the  same  side  enla]*ge 
*iid<Drm  a  tumour — sometimes  single,  sometimes  lobulated — 
*Wdi  Ib  more  or  less  tirmly  adherent  to  the  surrounding  tissues. 
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Tliis    tumour    seldom    suppurates ;   occasionallj,   however,  I 
have  seen  it  developed  into  an  abscess,  which,  after  b&Ying 
discharged  a  little  unhealthy  pus,  has  healed  slowly,  the  tamonr, 
however,  continuing  as  large,  or  even  larger  than  before  the 
suppuration. 

If  the  animal  is  allowed  to  live,  these  symptoms  remits  ind 
some  of  the  ulcers  may  cicatrise,  but  they  finally  increase  in 
intensity,  and  upon  the  application  of  any  slight  cause  of  dis- 
order become  rapidly  developed  into  those  of  acute  glandea 
If  the  horse  is  well  taken  care  of,  it  may  do  moderate  work  for 
a  long  time  whilst  aflected  with  chronic  glanders.  In  the  comse 
of  time,  however,  symptoms  of  farcy  appear ;  it  then  becomes  a 
loathsome  object,  and  if  not  destniyed,  acute  glanders  sets  in 
and  carries  it  oft'  in  a  very  short  time.* 

Chronic  glanders  is  more  frequently  seen  than  the  acute 
form  in  the  horse,  but  in  the  ass  and  mule  the  latter  is  more 
frequently  met  with. 

In  acute  glanders  the  period  of  incubation  is  very  short— ftom 
three  to  seven  days ;  whilst  in  the  chronic  form  the  period  is 
very  uncertain,  extending  from  a  few  days  to  several  months. 


ACUTE  FARCY. 

This  form  of  the  disease  occurs  either  as  the  result  of  direct 
inoculation  with  the  discharge  of  glanders  or  farcy ;  from  in- 
iection  through  the  medium  of  the  air ;  as  a  sequel  to  some 
exhausting  disease,  particularly  diabetes ;  from  old  age  and  other 
debilitating  influences. 

Si/mjytom^'^. — The  primary  signs  are  those  of  fever,  elevation  of 
the  animal  heat  to  10G°  or  even  to  108**  R,  rigors,  loss  of  appetite, 
and  swelling  of  the  extremities. 

The  swellings  of  acute  farcy,  commonly  confined  to  the  ex- 
tremities, manifest  themselves  by  engorgement  of  a  whole  limh* 
resembling  the  swellings  of  acute  lymphangitis  or  oedema,  but 
presenting  an  uneven  surface,  increasing  and  decreasing  suddenlji 
and  attended  with  pain  and  lameness.  When  the  engorgement 
of  the  areolar  tissue  diminishes,  enlarged  lymphatic  glands  and 
vessels  will  then  be  detected,  forming  buds  and  cords.    Th^ 

^  For  the  differential  symptoms  of  gl&nders  and  other  diseases  aocompsnied  ^7  * 
nuBal  discharge,  see  PrincipUt  and  Practice  of  Veterinary  Surgery^  |Mige  493. 
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swellings,  wliicli  are  due  to  inflammation  of  the  ducts  and  valves, 
point  and  burst,  giving  exit  to  a  thin,  purulent,  yellowish 
material,  wliich  generally  soon  dries,  and  forms  a  yellow  cnist 
on  the  surface  of  the  ulcer.  These  buds  are  generally  found 
in  groups,  and  away  from  the  r*rticulations. 

In  some  instances  farcy  manifests  itself  by,  first,  the  fOnnation 
of  a  single  painful  swelling,  which  runs  on  to  suppuration,  on 
tbe  flexor  k*ndons  of  a  limb,  below  tlie  liock  or  knee,  and  from 
wliieh  enl:ii-ged  lymphatic  vessels  may  after  a  time  be  traced. 
Other  swellings  form  on  various  parts  of  the  affected  limb,  with 
intervening  enhirged  lymphatic  vessels,  which  ultimately  burst 
aud  present  mgged-ed^ed,  confluent,  unliealthy-looking  sores 
that  discharge  copiously. 

In  other  instances,  farcy  is  preceded  by  symptoms  of  rheuma- 
tism in  some  part  of  tlie  body.  Sometimes  the  muscles  of  the 
neck  become  acutely  painful,  and  very  often,  but  not  always, 
swollen.  The  pain  and  sw^elliiig  may  disapi>ear  as  suddenly  as 
they  came,  and  appear  in  some  other  part  of  the  l>ody,  and  this 
may  occur  repeatedly  before  any  diagnostic  signs  of  farcy  mani- 
fest themselves ;  or  the  seat  of  pain  may  be  the  muscles  of  tho 
chest,  simulating  pleui'odynia  or  pleurisy,  the  animal  groaning  if 
made  to  move  sharply  or  suddenly,  and  with  a  catch  in  his 
breathing  diagnostic  of  thonicic  pain.  Again,  one  limb  may 
suddenly  become  swollen  and  painful,  causing  much  lameness* 
The  tumefaction,  heat,  and  lameness  may  recede,  and  attack  the 
other  limb ;  and  such  attacks  may  appear  repeatedly  and  for 
several  months,  the  animaFs  general  liealth  during  the  remissions 
being  scarcely  aficctcd ;  but  at  length  the  disease  assumes  a 
more  marked  character,  and  nnmistakeabie  symptoms  of  farcy 
appear,  or  glanders  results,  unpreceded  by  any  true  signs  of  farcy. 
In  other  instances,  exti'eme  lameness  may  appear  in  a  limb 
without  any  traceable  cause,  and  continue  for  days,  or  even 
weeks,  without  inducing  any  observable  local  cliange ;  generally, 
however,  fare i nous  engorgement  succeeds,  and  relieves  excessive 
pain,  and  as  a  rule  extreme  pain  is  not  of  long  duration.  But  it 
may  be  safely  stated  that  equina  is  manifested  in  such  a  variety 
of  ways  as  sometimes  to  mislead  the  most  experienced* 
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CHRONIC  FARCY. 


In  chronic  farcy  the  local  symptoms  generally  precede  aiijr 
apparent  febrile  disturbance ;  but  if  the  thermometer  be  em- 
2)loyed  for  the  examination  of  all  horses  iu  a  stud  where  glanden 
exists,  some  elevation  of  the  temperature  of  the  body  maj  be 
apparent  in  the  infected  prior  to  the  development  of  any  local 
symptoms. 

Tliese  local  symptoms  consist  of  circumscribed  inflammatioij 
swellings,  running  in  the  direction  of  the  principal  vesseb, 
which  suppurate  and  burst,  without  much  accompanying  engoije- 
ment  of  the  surrounding  areolar  tissue. 

The  circumscribed  elevations  or  buds  are  connected  together 
by  corded  lymphatic  vessels,  and  wherever  a  valve  iS"  situated 
in  a  lymphatic  duct,  there  a  swelling  will  usually  appear,  and 
a  bud  will  form.  The  buds  are  ranged  in  groups  about  the  inner 
and  outer  aspects  of  the  thigh,  fore  arm,  flank,  neck,  and  head 
Prom  the  circumstance  that  the  enlarged  cords  and  buds  ran  in 
the  same  direction  as  the  veins,  the  old  farriers  concluded  that 
farcy  was  a  disease  of  the  veins ; .  dissections,  however,  aoon 
expelled  this  delusion,  and  the  reason  why  the  disease  accom- 
panies the  vessels  is  explained  by  the  fact  that  the  lymphatics 
and  blood-vessels  run  in  company. 

In  some  instances  farcy  is  found  confined  to  the  cervical  lym- 
])liatics.  An  examination  of  the  neck  along  the  course  of  the 
jugular  vein  will  enaUe  the  veterinarian  to  detect  the  lymphatic 
duct  swollen,  hard,  and  presenting  irregular  knots  along  its 
course.  Suppuration  seldom  occurs,  but  the  animal  sooner  or 
Liter  presents  signs  of  glanders  or  of  farcy  in  some  other  part  of 
the  body. 

Chronic  farcy  differs  from  the  acute  only  in  intensity  an^ 
dumtion,  and  is  the  only  form  of  equina  which  is  at  all  ameu- 
al:>le  to  treatment. 

The  Contagious  Diseases  (Animals)  Act  provides,  however,  for 
the  destniction  of  glandered  and  farcied  horses.  I  tliink  an  ex- 
ception might  be  made  with  regaixi  to  the  milder  forms  of 
chronic  farcy,  })rovided  always  that  the  animal  be  isolated  and 
properly  attended  to,  medically  and  otherwise.     I  entirely  dis* 
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approve  of  the  practice  of  worMiig  animals  whilst  affected  with 
thia  malady,  and  would  recommend  the  strictest  surveillance  by 
properly  qualified  inspectors* 

The  trealmcnt  of  farcy  is  both  local  and  general,  Tlie  swellings 
may  very  often  l>€  dissipated  by  the  application  of  blisters,  tlie 
ointment  of  the  biniodide  of  mercury  bein.f?  particularly  eflective, 
and  the  ulcers  stimulate  to  hijiiltljy  action  by  caustics,  or  tlie 
actual  cautery*  Some  practitioners  prefer  the  actual  cautery  to 
all  other  remedies.  For  my  own  part,  I  think  the  stick  nitrate 
of  silver  freely  ap|)lied  is  more  .successful.  The  parts  ai'ound  the 
suppurating  sores  are  to  be  kept  very  clean,  and  both  sores 
and  surro\indin*;  skin  frequently  washed  with  antiseptic  re- 
medies, such  as  dilute  carbolic  acid,  or  a  solution  of  chloride  of 
lime. 

The  constitutional  treatment  must  be  directed  to  the  support 
of  the  system  by  good  food — oats,  beans,  &c.' — and  by  tonic 
ix^medies,  particularly  the  preparations  of  iron  and  copper; 
arsenious  acid,  combined  with  cantharides,  chlorate  of  potash, 
nux  vomica,  quinine,  gentian,  &c.  A  very  favourite  remedy,  and 
one  that  answers  uncommonly  well,  is  the  diniodide  of  copper, 
combined  with  a  vegetable  tonic,  the  diniodide  l)eing  given  in 
doses  varying  from  two  to  three  drachms.  Another  most  excellent 
tonic  is  thearsenite  of  strychnia;  and  I  have  been  in  the  habit 
of  giving  a  modified  form  of  it,  namely,  five  grain  doses  of 
arsenious  acid,  with  one  drachm  of  nux  vomica,  for  several  days. 
I  have  no  experience  of  tlie  bichromate  of  potash,  recommended 
by  Mr.  Moore  of  London. 


THE  ANTISEPTIC  PREVENTIVE  TREATMENT  OF  KQllNA. 

A^Hien  glan^iers  appears  in  a  stable  of  horses,  in  addition  to  the 
removal  of  all  affected  animals,  it  is  most  essential  to  attend 
carefully  to  the  ventilation,  drainage,  food  and  water,  and  to  the 
cleansing  and  disinfection  of  the  stables,  fittings,  haniess,  and 
other  appurtenances,  the  removal  of  contaminated  wood* work, 
tlte  painting  of  all  fixtures,  Ume- washing,  or  even  scraping  and 
then  lime-washing — the  wash  to  contain  a  pint  of  crude  carbolic 
acid  to  every  bucketful — and  to  the  prevention  of  overcrowding, 
exhaustive  work,  and  all  debilitating  influences*     It  lias  been 
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found  serviceable  to  administer  for  several  weeks  to  all  borses  in 
the  same  stud,  with  every  meal,  two  ounces  of  the  hyposulphite 
of  soda,  or  two  drachms  of  the  chlorate  of  potash.  American 
practitioners  laud  the  hyposulphite  in  farcy,  and  say  that  the 
sores  require  no  treatment  except  cleanliness.  This  method  ii 
well  worthy  of  an  extended  trial  in  this  country. 

STOMATITIS  PUSTULOSA  CONTAGIOSA  OF  THE  HOBSE 

The  Veterinary  Journal  for  November  1878  contains  a 
report  on  this  disease  by  Professors  Eggeling  and  Ellenbeigw 
of  the  Berlin  Veterinary  College,  translated  from  the  Arddv 
fur  Wissenschaftliche  und  Practiahe  Thierheilkunde  by  G.  A.  R 
1  am  indebted  to  Mr.  Fleming  for  the  woodcuts  illustratiig 
the  eruptions  characteristic  of  the  disease. 

They  state  that  during  the  summer  of  1876  several  cases  of 
a  contagious  disease  appeared  in  and  outside  the  clinic  of  the 
1  Berlin  ^''eterinary  College,  presenting  phenomena  similar  to  those 
of  variola,  and  chiefly  affecting  the  mucous  membrane  and 
external  integument. 

Some  cases  outside  the  clinic  had  been  declared  by  the 
inspecting  veterinary  suigeons  to  be  suflfering,  or  suspected  of 
suli'ering,  from  glanders. 

]\Iost  of  the  patients  were  from  four  to  five  years  old,  in  good 
condition,  and  showing  but  slight  indications  of  general  ilbess; 
liaving  on  the  whole  a  lively  appearance,  and  smooth  and  glossy 
coats,  and  eating  bran  mashes  with  good  appetites;  but  whilst 
eating  hay,  large  (|uantities  of  saliva  flowed  from  the  angles  of 
the  mouth. 

Sonic  of  the  horses  stood  with  depressed  and  stretched-out 
heads ;  the  temperature  of  the  skin  was  warmer  than  natural, 
although  the  ears  and  extremities  were  cold.  The  pulse  was  CO 
})er  minute,  and  full;  the  respirations  normal.  Even  those 
showing  the  worst  symptoms  ate  their  food  eagerly,  but  evince<l 
pain  during  prehension,  masticated  slowly,  swallowed  with 
ditliculty,  and  saliva  was  secreted  in  abundance,  and  a  fine 
chlorophyl -green  discharge  flowed  from  the  nasal  ca\'ities ;  when 
watiir  was  taken  large  quantities  of  it  was  returned  through  the 
nose.     The  Schneiderian  membnine  was  of  a  red  rose  colour; 
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both  the  submaxillary  glands  were  enlarged  to  about  the  size  of 
a  hens  eg^^ — ^hard  and  knotty — but  unattached  to  the  sub- 
maxillary bone  or  integumt^nt. 
The  oral  mucous  membmne  be- 
came intensely  hot,  red,  and 
covered  by  a  tenacious  secretion, 
On  passing  the  hand  over  it, 
small  firm  nodules,  varying  in 
size  from  a  millet  to  a  lentil 
seed,  could  be  felt.  These  no- 
dules rapidly  increased  in  num- 
ber and  size,  extending  to  the 
cheeks,  tip  of  tongue,  frccnum 
linffHfr,  inferior  surface  of  tongue 
and  Lijiper  lip,  and  in  one  or  two 
daj's  later  their  summits  pre- 
sented a  white  appearance,  or  the 
epithelium  was  removed,  and 
a  small  ulcerated  surface  was 
apparent,  and  in  four  or  five 
days  the  ulcerations  were  numer- 
ous, the  dental  surface  (see  Fig. 
7)  of  the  lips,  the  tip  of  the  tongue  (see  Fig.  8),  fraenum, 
and  inferior  surface  of  it,  being  specially  aO'ected. 

About  the  sixth  or  eighth  day  tbe  ulcera- 
tions began  to  heaL  Four  horses  con- 
demned as  glandered,  presented,  in  addition 
to  the  above  phenomena,  ulcemtion  of  the 
external  integument,  namely,  on  the  upper 
lip,  cheeks,  and  anterior  extremities.  The 
ulcerations  of  the  skin  in  two  of  these  cases 
were  more  numerous  than  in  others  oV)served 
before  or  since,  and  the  prescapular  glands 
wore  swollen  in  one  case. 

In  one  case  tlie  nodules  appeared  between  the  external  nares 
and  Schneiderian  membmne ;  in  another,  on  the  skin  of  the 
breast  and  fore  extremities;  in  fact,  on  those  parts  on  which 
Sidiva  is  most  likely  to  be  thrown,  several  nodules  about  the 
size  of  a  pea,  and  two  ulcers  about  the  size  of  a  fourpenny  piece 


Fio.  7.--Dl"iTation  of  dental  ror- 
face  of  lipii. 


Frti.  8.— TnoCTfttifln 
of  tip  uf  tongue. 


230 


CONTAGIOUS  DISEASES. 


were  seen.     On  no  other  parts  of  the  body  could  nodules  or 
ulcers  be  found. 


Fio,  D  —  UloenitioTi  of  akin  of  lipa  and  cheek«. 

Tl^e  disease  runs  a  rapid  course,  the  small  nodules  on  the 
mucous  nienibranes  soon  betotning  prominent,  presenting  a 
smooth,  round,  and  sharply  di^iiiuid  surface,  with  a  yellowish^ 
white  summit,  or  the  epithelium  becomes  removed,  and  tliey  are 
transformed  into  round  or  slightly  anj^ular  ulcera,  vor}'^ing  in 
size  from  a  fourpeuny  piece  to  a  sliillinsr — tbey,  in  tbeir  turn, 
becoming  encrusted,  somewhat  resembling  pus  scabs.  Micro- 
scopically examined,  they  were  seen  to  consist  of  pus  corpuscles 
and  epithelial  cells,  with  red  blood  corpuscles.  Fungi  and 
micrococci  were  also  present.  The  ulcers  on  the  legs  were 
generally  larger  than  those  on  the  mucosa. 

The  healing  process  commenced  in  the  uleer.s  about  the  sixth 
or  eightb  days,  and  all  the  eases  under  treatment  resulted  in 
the  animals  getting  quite  clear  of  the  disease  in  from  twelve 
to  fourteen  days. 

Experiments  as  to  the  transmissibility  of  the  disease  by  in- 
oculation and  infection  were  made  on  sixteen  horses,  two 
cattle,  four  sheep,  one  goat,  three  swine,  two  dogs,  one  rabbitj 
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five  men,  witli  varjing  results.     Four  men  and  a  number  of 
took  the  disease  by  natural  contagion,  independently  of 

ental  inoculation. 
ow  are  given  a  few  extracts  from  the  diary  kept  during 
^  of  the  experiments. 

//, — A  seven  montlis'  old  foal  was  successfully  inocu- 
fted  on  the  dental  surface  of  the  lip,  the  left  ear,  and  the  internal 
ttriace  of  the  left  fure  leg ;  the  resulting  eruption  was  extensive 
confluent,  and  the  disease  protraeted,  not  having  completely 
leased  until  the  twenty-first  day. 
ZiUkMat/. — A  healthy  foal  was  placed  with  the  above  one, 
id  another  was  inoculated  on  the  vaginal  mucous  membmne. 
Ih€  inoculated  one  gave  a  negative  result,  but  in  the  lu^lthy 
the  result  was  positive,  the  disease  running  its  course,  and 
Icrminating  in  eleven  days. 

3W  Mai/. — Another  horse  was  placed  with  the  last-mentioned 
W.  Oil  tlie  2d  of  June  nodules  were  formed,  the  disease 
terminating  on  the  12th.  Otbers  were  inoculated  with  similar 
f^^dU,  and  the  four  foals  which  passed  through  all  tlie  stages 
of  Ihe  disease  before  were  again  inoculated,  but  did  Jiut  become 
i&fected  a  second  time.  One  showed  three  small  nodules,  which 
disappeared  without  ulcerating  in  a  few  days. 

2Uh  Mat/.— A  calf  was  inoculated  on  the  vulva.  No  symp- 
toms ttp|»eared,  and  it  was  again  inoculated  on  the  30tb,  after 
wliich  tlie  disease  fully  established  itself,  ternunati ug  in  eight 
^J'8.    Others  were  inoculated  with  similar  results. 

23(il  Mai/. — Sheep  were  inoculated  witli  negative  results.  In 
pigs  tlie  result  was  also  negative.  In  dogs,  nodules  appeared, 
kt  no  ulceration.     Babbits  were  not  affected. 

2M  Maij, — Mr.  HUusel  (student)  inoculated  himself.     There 

^rciineEa  and  unpleasant  itching  and  swelling  of  the  part,  the 

formation  of  a  pustule,  over  wliich  a  yellow-brownish  crust  formed, 

*nich  fell  off  in  fourteen  days,  leaving  a  deep  cicatrix. 

Other  four  gentlemen  inoeidated  themselves  \Aitliout  infection. 

Agii>utQ  was  infected,  the  disease  running  the  course  above 

bed,  he  becoming  quite  convalescent  in  tweh^e  days. 

contrasting  this  disease  with  tliat  of  glanders,  the  authors 

®y— la  a  superficial  examination  the  mahuly  might  be  easily 

^*takea  for  that  of  glanders.     In  favour  of  this  diagnosis  we 

1*HU  it^  contagious  character,  the  feebleness  of  the  discharge 
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from  the  nostrils,  the  swelling  of  the  submaxillaiy  and  pifr 
scapular  glands,  accompanied  with  the  formation  of  ulcers  in 
the  external  integument  and  Schneiderian  membrane  (the  lait 
in  one  instance  only).     Close  examination  and  observatioii, 
liowever,  brought  to  light  important  diflTerences  between  thii 
disease  and  glanders.     The  most  striking   deviation  was  the 
appearance  of  the  ulcer  itself,  wliich  presented  quite  a  different 
character  to  that  of  glanders.     In  these  instances  the  uloen 
were  round,  with  sliarply  defined  borders,  varying  in  size  fron 
a  fourpenny  piece  to  a  shilling,  the  edges  neither  being  serrated 
nor  swollen  as  they  are  in   glanders.     The  ulcerations  wm 
isolated,  and  independent  of  the  course  of  the  lymphatics.   For 
instance,  those  on  the  lips  and  cheeks  were  irregularly  distii- 
buted,  and   covered  with   a  brownish  white  scab  projectiif  I 
somewhat  above  the  surrounding  skin.     When  this  was  remoTed  ^ 
a  white  granular  ulcerated  surface  presented  itself.    The  uleen 
were  generally  superficial,  and  rarely  attained  any  depth,  hardly 
ever  reaching  the  subcutis.    After  the  sixth  day  they  readily 
healed. 

The  disease  lasted  in  individual  cases  from  twelve  to  fourteen 
days,  and  ran  through  a  whole  stable  in  about  three  weeks. 

The  disease  in  question  differs  then  from  glanders,  more 
particularly  in  the  character  and  distribution  of  the  ulcers;  also 
in  the  absence  of  lymphatic  inflammation ;  in  the  quickness  with 
wliich  the  ulcers  healed ;  in  the  non-appearance  of  ulcers  in 
tlie  Schneiderian  membrane ;  further,  in  the  rapid  course  of  the 
disease,  its  short  incubative  period,  and  the  quickness  villi 
which  it  spread  from  one  animal  to  another. 

The  virus  seems  to  lose  its  virulence  after  passing  through 
the  system  of  several  animals.  From  the  scarcity  of  hoises  the 
experimentalists  had  to  use  cattle,  when  by  degrees  the  lymph 
lost  its  infectious  properties,  until  it  finally  ceased  altogether. 
This  characteristic  separates  the  disease  from  variola,  which  it 
otherwise  closely  resembles. 


CHAPTER    XXIIL 
CONTAGIOUS   BISBASES-^ojitinued. 

MALADIE  DU  COIH 

'hi  name  maiadu  dn  ctjUi  gives  no  furtlier  idea  of  the  disease 
iian  that  it  results  from  the  act  of  copiihitioii.  Other  and 
rarious  denomiiiations,  however,  have  heen  offered  as  expressiDg 
Bioi^  definitely  the  character  of  tliis  affection,  some  having  heen 
f^mnded  on  ita  supposed  analogy  with  the  s}qjhilis  of  the  human 
being,  and  fjthers  upon  the  predominance  of  certain  symptoms 
which  have  most  particularly  struck  the  ohservers. 

Among  these  designations  are  the  following  :^ — Si/pkiiis  dn 
fAmi^  (sypliilis  of  the  horse);  virole;  iyphim  veaii'Un;  maladic 
paduku^e  et  chaTtcreust  maligne  (fraraha^sia  morbus  pustulosus) 
(Erdley);  ipizooiic  cftajiaeKM  (Hering) ;  ^naladie  veimrknne  du 
Ami;  contagious  eczema;  paralytic  disease  of  the  horse; 
epizootic  paralysis ;  epizootic  paraplegia  (Signol),  &c* 

h  all  tliese  terms  and  mauy  others  of  a  similar  nature  imply 
*iu«takea  conceptions  of  the  observers  who  so  designated  the 
disease,  they  have  therefore  been  discarded,  and  the  simple 
Rame  maladic  du  coit,  wliich  (as  I  have  said)  is  merely  expres- 
ftveof  the  fact  that  it  is  contracted  during  copulation,  Jias  been 
^^xml  It  is  difficult  to  give  a  correct  definition  to  this 
ion,  the  nature  of  which  is  not  thoroughly  understood,  as 
be  seen  from  the  following  translation, 
nature  of  the  disease  is  not  plainly  revealed  l)y  the  symp- 
^'^^saad  pathological  changes.  Some  authors  call  it  a  nervous 
Jiwiagc,  and  others  rank  it  among  the  diseases  of  the  generative 
apparatus. 

^  «!&  indebted  to  Mr.   Abctlibald  HoDiNaoNp  M.E.C.Y.S.,  Greenock,  for 
^^  ti1oa1>1«  MUfltanoQ  in  pttptaing  this  chnpter. 
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It  can  scarcely  be  considered  as  vaginitis,  nephritis,  or  angeitis. 
Though  it  is  true  that  the  symptoms  and  pathological  anatomr 
show  that  these  conditions  exist,  it  must  be  remembered  that 
tliey  are  consecutive,  and  that  they  do  not  form  the  base  of  the 
affection ;  also,  that  it  is  not  limited  to  such  organs  as  the  vaginit 
the  kidneys,  the  spinal  cord,  &c.  &c. ;  for  were  it  thus,  accordiif 
to  the  description  of  the  disease,  its  nature  would  be  seen  to 
change  too  often. 

It  has  been  ranked  in  the  order  of  inflammatory  diseases,  bat 
it  is  quite  different  from  them.  In  the  inflammations,  the  cir- 
culation becomes  accelerated,  and  the  plasticity  of  the  blood 
augments ;  while  in  this  afiection,  on  the  contrary,  the  poke  is 
slow,  the  blood  less  plastic,  there  is  a  collapse  of  the  vessels  and 
non-turgescence ;  consequently  no  analogy  exists  between  tiiese 
two  conditions.  Not  only  is  the  blood  less  plastic,  but  greatly 
altered  in  its  physical  properties  and  constituent  principle! 
It  is  black,  no  longer  coagulates,  assumes  the  consistence  of 
gooseberry  jelly ;  in  a  word,  has  lost  its  vital  and  exciting  pro- 
perties, qualities  indispensable  to  the  free  dischaige  of  the 
nutritive  functions.  It  presents  characters  identical  with  those 
of  epidemic  typhoid  affections.  Such  at  least  is  the  opinion  of 
the  Commission  at  Tarbes. 

The  Germans,  struck  by  the  nervous  S3rmptoms  which  show 
themselves  in  the  later  stages  of  the  disease,  have  considered  it 
a  nervous  affection,  and  as  it  is  nearly  always  accompanied  by 
alterations  of  the  lymphatic  system,  they  have  called  it  lyin- 
phatic — nervous — cachexia. 

Others  have  looked  upon  it  as  a  scrofulous,  a  nervous-phthisic, 
or  scorbutic  affection. 

Its  syphilitic  nature  has  been  admitted  and  rejected ;  admitted 
on  account  of  the  analogy  of  some  local  symptoms,  and  rejected 
on  account  of  the  non-transmissibility  of  syphilis  from  man  to 
the  horse  by  inoculation,  and  of  the  ineflScacy  of  mercurial  pie- 
l)aration3  in  its  treatment. — (M.  Reynal,  TraiU  de  la  Pdic^ 
Sanitairc) 

It  may,  however,  be  defined  as  a  specific  blood  disease,  charac- 
terised in  the  early  stages  by  morbid  changes  in  the  urino-genitiil 
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the  disease  manifests  itself  in  two  fonxis,  benign  antl 
malignant,  I  will  first  detail  the  s\Tnptoms  of  the  benign  form 
in  tlie  female. 

Jknigji  /o7*m. — The  first  symptoms  of  the  benign  form  in  the 
mare  are  often  so  slight  that  thej  do  not  attract  the  attention 
of  the  owner.  They  generally  appear  in  from  twenty-four  hours 
to  a  fortnight  after  copulation.  The  animal  strikes  the  ground 
several  times  in  succession  with  its  hind  feet,  whisks  its  tail, 
urinates  frequently  and  in  small  quantities;  in  fact,  tlie  s}'raptoms 
ai-e  those  presented  by  this  animal  at  tlie  period  of  cestmm. 
There  is,  however,  this  diflerence,  that  no  matter  bow  often 
the  mare  is  covered,  the  sexual  appetite  does  not  appear  t-o  be 
satisfied. 

The  first  local  symptoms  observable  are  a  redness  of  the  vaginal 
mucous  membrane  and  the  discharge  of  a  muco-purulent  fluid. 
At  first  this  discharge  is  veiy  slight ;  soon,  however,  tho  mucous 
membrane  and  the  lips  of  the  vulva  become  infiltrated,  the 
discharge  increases,  at  the  same  time  becoming  thick,  viscid, 
and  of  a  whitish*yellaw  colour,  coagulating  around  the  vaginal 
orifice,  and  on  the  tail,  perineum,  or  other  external  parts  wltli 
which  it  may  come  in  contact,   ' 

On  the  mucous  membrane  of  tlie  vagina  may  now  be  observetl 
(though  not  invariably)  a  number  of  small  pustules,  about  the 
size  of  a  millet  seed,  cimnging  into  superficial  ulcei's,  which  heal 
rapidly  and  are  replaced  by  others,  that,  like  the  firat,  are 
generally  most  abundant  in  the  /oasw  naiHcularis,  and  on  the 
clitoris. 

Acconling  to  M.  Roll  of  Vienna  (quoting  from  Maresch), 
during  the  prevalence  of  the  vwladie  du  coU  in  Bohemia, 
vessels  of  various  sizes,  containing  a  yellowish  fluid,  were  ob- 
served on  the  mucous  membrane  of  tlie  vagina,  instead  of  the 
pustules  just  mentioned.* 

The  general  symptoms  are  cedematous  swelling  of  the  abdomen, 

*  M.  Bodloff  iaya  that  the  form  de»lgnjit©d  benign  l»y  the  autbom  t»  qtiitc  rk 
diiitinct  difleue,  and  that  the  exnnihemiirtous  oondition,  when  found  a««ociAted  witli 
what  \iA»  \>een  termed  the  maUgnjuit  fonn,  h  RCcidentaL  Thus,  what  others  caU 
the  benigu  form  of  the  maladie  du  eoU,  he  calb  *^  exuHthtme  coUaU,'*  while  to  thu 
luaiigiiant  foitn  he  gives  the  name  mnladit  du  coU* — (VsRHETEM^aTnuudatiou.) 

ii 
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perineum,  and  extremities,  wasting,  general  weakness,  and  i 
slight  engorgement  of  the  submaxillary  glands.  The  circulation, 
respiration,  and  even  appetite  remain  unaltered  in  this  fonn; 
the  last  may,  however,  become  capricious.  At  this  stage  the 
symptoms  commence  gradually  to  diminish,  and  the  diseiie 
usually  disappears  of  itself  in  from  a  fortnight  to  two  moBthi 
The  only  trace  of  it  that  can  be  seen  four  or  five  months  afto^ 
wards  is  a  slight  thickening  of  the  mucous  membrane  of  tlie 
vagina,  and  that  only  in  some  cases. 

It  should,  however,  be  remarked  that  this  form  may  become 
aggravated  and  assume  the  malignant  one. 

In  the  stallion  the  benign  form  is  difficult  to  detect  A  con- 
siderable time  may  elapse  before  the  manifestation  of  any 
symptom,  and  even  then  an  intermittent  oedematous  engcagj- 
ment  of  the  sheath  may  be  the  only  one  apparent. 

The  benign  form  in  the  stallion  may  become  malignant  as  in 
the  mare. — (Reynal.) 

Malignant  form. — Tlie  local  symptoms  of  this  form  in  tlie 
mare  are  exactly  the  same  at  the  onset  as  those  of  the  beiii|,ni 
ibrm.     Soon,  however,  they  become  more  pronounced. 

The  lips  of  the  vulva  augment  and  diminish  alternately;  or 
one  side  only  may  be  swollen,  thus  giving  the  organ  a  deformed 
appearance.  Generally  the  swellings  extend  to  the  anus,  and 
along  the  perineum  to  the  mammary  gland.  The  mucous 
membrane  of  the  vagina  presents  numerous  furrows,  becomes 
still  more  infiltrated,  and  is  studded  with  numerous  patches  of 
a  blue  or  yellow  colour,  and  on  it  may  now  be  seen  the  pustules 
spoken  of  in  the  benign  form. 

Tlie  temperature  of  the  vagina  is  elevated ;  the  liquid  that 
flows  from  it  is  more  abundant,  and  also  more  irritating  than  in 
the  preceding  form,  excoriating  and  denuding  the  skin  of  the 
thighs,  &c.,  over  which  it  trickles. 

On  the  external  surface  of  the  lips  of  the  vulva,  on  the  peri- 
neum, and  on  the  inside  of  the  thighs,  lenticular  pustules,  which 
dry  and  form  scabs,  are  sometimes  seen.  When  tliese  scabs  fall 
they  leave  circular  wounds,  which  heal  rapidly. 

The  vulva  and  the  mucous  membrane  of  the  vagina  are  no^ 
of  a  doughy  consistence,  and  the  latter  presents  a  marbled  ap- 
pearance, the  clitoris  becomes  swollen  and  indurated,  ami 
protrudes  from  the  inferior  commissure.     The  discharge  is  thick 
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I  purulent,  of  a  reddish  or  greenish  yellow  colour,  and  exhales 
tiry  disagreeable  odour, 

rhe  aDimal  uriuatea  often,  and  iji  small  quantities,  the 
acuation  being  preceded,  accompanied,  or  followed  by  a  more 
Rindont  flow  of  the  purulent  discharge. 

The  ejection  of  the  urine  causes  a  gi'eat  amount  of  irritation, 
iA  if  the  animal  encounters  any  resisting  obstacle  behind  her, 
e  will  nib  herself  violently  against  it. 

Mares  in  foal  generally  abort  about  the  tliird  month.     When 

ejr  carnr  the  full  period,  the  foals  to  which  they  give  birth  are 

id,  or  die  in  a  few  hours, 

:. — The  manifestations  of  the  symptoms  in  the  stallion 

eiceediugly  uncertain.     Sometimes  they  remain  latent  for  a 

period,  and  are  only  aroused  by  a  repetition  of  the  coii. 

ith  then  becomes  the  seat  of  an  oedematous  swelling, 

tending  in  front  to  the  umbilicus,  and  occasionally  to  the 

urn,  and  behind  to  the  scrotum,  wliich  may  either  retain 

normal    proportions   or   become    slightly   involved  in   the 

Acconling  to  IL  Heynal,  stallions  bave  been  observed  to  pre- 

iBUtno  other  symptoms  than  a  swelling  of  the  sheath  for  eight, 

D,  or  even  twelve  months,  and  still  they  were  allected  by  the 


^rae  cases  the  testicles,  as  far  as  external  manipulation 
decide,  remain  perfectly  healthy;  in  othem  they  become 
Wollen,  and  the  animal  evinces  gi*eat  pain  on  the  shghtest 
ttea&iipe. 

When  the  penis  is  protruded  it  may  present  no  altei^ation,  or 
may  (if  destitute  of  pigment)  have  a  reddish  or  marbled 
ppcarance.  In  some  cases  spots  of  various  diameters,  and  of  a 
l<^5?|i  violet  colour,  resembling  ecchymosis,  have  been  observed. 
Tiihea  the  organ  is  in  a  state  of  complete  erection  the  glans  penis 
Icquires  a  volume  so  great  that  its  return  is  accomplished  with 
^ftsiderable  difficulty.  There  is  a  hypersecretion  of  the  urethral 
MmB  membrane,  which  protrudes  slightly  fmm  the  meatus 
^^inarius,  attains  a  somewhat  globular  fonn,  and  a  crimson  or 
yellow  colour. 

Cicatrices   bave   been   observed   on   the   penis,   in    greatest 
quantity  near  the  glans,  and  the  observers  have  thought  it 
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ficial  ulcers,  caused  by  the  destruction  of  vesicles  which  bad 
formed  on  this  organ. 

After  each  evacuation  of  urine,  effected  after  a  number  of 
painful  efforts,  and  expelled  in  a  small  but  continuous  jet,  the 
animal  stamps  violently,  and  whisks  its  tail,  as  if  the  pasaagB 
of  that  fluid  through  the  urethra  had  caused  a  considenUe 
amount  of  pain. 

In  concluding  the  local  symptoms,  it  may  be  remarked  tint 
paraphymosis  is  not  an  unfrequent  res^ilt  of  the  local  sweUiogi 


GEXEKAL  SYMPTOMS. 

As  these  are  the  same  in  both  sexes,  it  would  be  useless  to 
consider  them  separately. 

A  more  or  less  abundant  discharge  of  a  muco-purulent  matter 
from  the  nostrils,  and  of  tears  from  the  eyes,  suflBcientlyindictte 
that  there  is  a  general  affection  of  the  mucous  membrancfl,  of 
which  those  visible  are  highly  injected. 

The  lymphatic  ganglia,  not  only  in  the  vicinity,  but  also  those 
in  the  submaxillary  space,  are  engorged. 

The  appetite  is  generally  good,  and  the  food  thorougldy  digested; 
nevertheless  tlie  animal  gradually  falls  off  in  condition,  and,  to 
use  a  common  expression,  becomes  hide-bound,  with  a  dry  aud 
staring  coat ;  the  per8])iration  gives  off  a  most  offensive  odour. 

The  sonsil>ility  of  tlie  lumbar  region  is  so  great  that  in  some 
cases  ordinary  pressure  will  almost  bring  the  sufferer  to  the 
ground.    The  i)resence  of  albumen  has  been  observed  in  the  urine. 

General  wciikness  soon  manifests  itself  by  the  weight  of  the 
hind  quarters  being  thrown  alternately  and  incessantly  from  one 
posterior  extremity  to  the  other. 

When  the  animal  is  caused  to  walk  the  gait  is  very  uncertain, 
and  tlie  sudden  flexion  of  the  joints  is  sometimes  so  great  as  to 
cause  it  to  fiill.  There  is  a  considerable  tumefaction  around 
the  ]iiY<;Q.Y  joints,  and  especially  around  that  of  the  haunch.  Th» 
tunicfjK^tion  is  very  painful,  and  causes  the  animal  while  at  rest 
to  lift  its  leg  with  a  sudden  jerk,  after  the  manner  in  which  a 
horsu  with  strin^'halt  ])eliaves  wl:en  caused  to  move  suddenly* 
but  it  phices  it  more  carefully  on  the  ground  again  than  does 
the  latter.  When  both  limbs  are  affected,  this  movement  i'5 
manifested  alternately.     These  symptoms  of  lameness  are  somt- 


MALADii  Dir  com 


245 


intennittent,  disappearing  for  a  week  or  two,  and  then 
ipearing  with  a  greater  intensity. 
iter  some  time  the  appetite  becomes  exceedingly  capricious, 

is  never  entirely  lost,  the  animal  continuing  in  many  cases 

^t  till  within  an  hour  of  its  death. 

>ne  or  both  hind  extremities  now  Ijecome  paralyzed,  causing 

I  sufferer  to  fall  upon  its   litter,   and  the  entire  muscular 

item  hecomea  atrophied,  but  more  especially  the  hind  quarters 

id  legs. 

The  mucous  membrane  of  the  nose  becomes  of  a  yellow  and 

buccal  membrane  of  a  leaden  colour ;  and  there  may  be  slight 
mstipations. 

Unless  pneumonia  or  other  complications  of  the  respiratory 
l:ga!i8  set  in,  the  respiration  remains  natural.     M,  Rodloff  has 

«n  observed  horses  suffering  from  tliis  disease  become  broken- 

Qded 

In  the  mare,  one  or  other  half  of  the  mammary  gland  some- 
mes  becomes  the  seat  of  an  inflammation,  which  usually  termi- 
ates  in  suppuration. 

In  the  incubative  stage  of  the  disease,  numerous  cutaneous 
Umoiirs  form,  w^hich^  unlike  those  of  farcy,  are  entirely  situated 

tie  skin^  and  do  not  invade  the  subcutaneous  tissues.    They 

?  of  various  sizes,  but  may  be  divided  into  three — ^a  small,  a 
fiedium,  and  a  large  size. 

Tli«  small  tumours,  which  appear  suddenly,  and  may  as  sud- 
diaiippear,  have  attained,  when  first  seen,  their  full  dimen- 
This,  however,  is  not  absolutely  without  exception,  as  in 
i»me  iusUmces  an  increase  of  circumference  has  been  observed. 

1^  middle  and  large-sized  tumours  commence  by  a  circle,  on 
►liit'li  the  hairs  stare ;  the  centre  of  the  circle  gradually  tdls  in, 
the  tumour  becomes  fully  developed  within    twenty-four 
wira.    Their  duration  is  varialde,  l*ut  may  be  said  to  lie  from 

it  to  nine  divs.     The  dis5ii>peamnce  of  the  smsill  tumours  may 

effected  in  a  night,  while  that  of  the  larger  ones  takes  place 
fioii»  gradually ;  temperature  and  sensibility  in  the  former  are 
1<A  above  that  of  surrounding  parts,  while  in  the  latter  both  are 
8<m8idtTaWy  exalted.  Tlieir  disappearance  is  soon  followed  by 
f'^^  eruption  of  a  fresh  crop,  which  may  be  situated  on  the  same 
foa  different  parts  of  tlie  body.— (M.  KoDLutF.)^ 

*  TrtwiUted  hf  M.  Vorbeyon  far  tlie  lUeutU  d4  Midecine  Viiirin%ir€,  1855. 
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The  paraplegia,  which  almost  invariably  sets  in  before  tbe 
termination  of  the  disease,  and  which  is  described  hj  some 
authors  as  its  third  stage,  is  occasionally  accompanied  by  otber 
paralysis,  such  as  that  of  the  lips. 

Glanders  and  farcy  are  not  unfrequent  terminations. 

PROGRESS  AND  DURATION. 

The  progress  of  the  disease  is  slow ;  it  does  not  terminate 
before  three  or  four  months  at  least,  and  it  may  extend  overt 
much  longer  period.  An  apparent  recovery  should  always  be 
looked  on  with  suspicion,  as  the  affection  is  subject  to  iIlte^ 
missions.  When  the  disease  exists  in  a  country,  all  stallions 
presenting  persistent  swellings  of  the  sheath  from  unknown 
causes  should  be  regarded  as  suspicious,  and  if  in  use  as  repio- 
ductors,  their  work  in  that  sphere  should  be  prohibited,  for, 
although  latent,  the  disease  is  none  the  less  contagious.— 
(M.  Keynal.) 

Its  duration  is  variable,  extending  from  three  to  eight  months, 
and  even  to  three  years. 

A  Ministerial  Order  in  Prussia  prohibits  the  removal  or  use, 
as  reproductors,  of  affected  stallions,  and  in  the  case  of  recoveiy 
they  are  not  declared  healthy  until  after  the  lapse  of  three  yeara. 

ETIOLOGY. 

The  original  cause  has  been  until  now,  and  is  likely  to  remain, 
in  obscurity.  A  great  many  hypotheses,  however,  have  been 
i*aised,  and  M.  Lafosse,  in  his  pathological  treatise,  gives  a  long 
dissertation  on  tbe  effects  produced  by  the  crossing  of  various 
breeds,  the  change  of  climate  necessitated  for  that  purpose,  the 
changeable  condition  of  the  atmosphere  during  the  period  at 
which  the  disease  makes  its  appearance,  which  is  always  in 
spring,  &c.  &c.  These,  he  says,  are  the  predisposing  causes, 
while  copulation,  too  often  repeated,  by  over-exciting  the  genital 
organs,  and  perverting  the  secretions  of  the  parts  which  become 
jnimarily  afiected,  is  the  exciting  cause. 

This  theory  of  M.  Lafosse  is,  however,  open  to  grave  objec- 
tions. If  it  be  correct,  why  does  not  the  disease  appear  every 
year  and  in  every  country  in  which  the  animals  are  exposed  to 
the  same  causes  ? 
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Tlie  supposition  that  the  maladit  du  colt  has  l^een  trans- 
mitted from  man  to  the  equine  race,  lias  not  been  rejected  ou 
account  of  the  revulsion  of  feeling  to  which  the  thought  of  such 
a  degiiidation  gives  rise,  for  the  record  of  the  debaucheries  of 
IiOTtie  sufiBcientl y  show  that  sexual  intercourse  between  man  and 
the  inferior  animals  has  taken  place.  Even  in  this  enlightened 
a«:e  the  Arabs  believe  that  by  fornicating  witli  the  ass  they  can 
rid  themselves  of  venereal  diseases,  and  un  this  account  some  of 
tlie  adherents  of  its  syphilitic  nature  have  founded  the  origin 
uf  this  disease. 

Its  8yj>hilitic  nature,  however,  is  rejected  on  better  grounds. 

The  symptoms  are  not  those  of  sypliilis;  the  indurated 
chancres,  or  the  ulcerations  which  invade  the  throat,  lips,  &c., 
t]jat  characterise  this  disease  in  man,  are  not  met  with  in  the 
maladic  du  co'U, 

The  inoculation  of  the  syphilitic  virus  to  the  lower  animals, 
AS  shown  by  numerous  experimentalists,  and  more  especially  by 
the  carefully  conducted  experiment  of  i^L  le  Doeteur  M.  A* 
Horand  (Chirurgien  en  chef  de  VAntiquaille  h  Lyons),  and  M. 
F.  Peuch  (Chef  de  service  de  clinique  i.  1  ecole  vdt(5rinaire  de 
Lyons),  practised  in  1808  and  1801),  and  published  in  1870,  is 
followed  by  entirely  negative  insults.  The  mercurial  treatment, 
so  eflScacrous  in  syphilis,  is  not  only  entirely  fruitless,  but  has 
been  thought  to  hurry  the  de^ith  of  the  et^uine  sutferer, 

lb  would  be  useless  to  detail  the  hypotheses  of  the  various 
authors,  as  they  ai'e.  all  equally  unsatisfactory. 

The  history  of  the  disease,  if  minutely  related,  w^ould  occupy 
several  pages.  I  will,  however,  limit  myself  to  say  that  it  was 
not  known  until  the  end  of  the  last  century,  when  it  was  first 
seen  in  Russia  (in  1796),  and  tViat  it  has  since  invaded  Africa, 
Egj^it,  and  the  majority  of  the  European  counts  _j.  No  men- 
tion, however,  has  been  made  of  it  in  Great  BritaiUj  Spain,  or 
Belgium. 


CONTAGION. 

The  contagious  properties  of  the  disease  have  been  denied  by 
some,  but  the  experiments  of  M.  Ljifosae  are  sufficient  to  con- 
vince the  most  incredulous.  In  1852  that  gentleman  took  lifleen 
lienlthy  mares  from  a  regiment  stiitioned  at  Toulouse  (where  the 
disejise  had  never  been  seen,  and  where  it  has  never  since 
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i^appeared),  and  presented  them  to  affected  stallions  wlxicli  had 
l>e.en  brought  for  the  piii-pose  from  the  Depots  de  Tarbes,  where 
tlie  disense  was  then  riiging.  Five  of  these  mares  l^ecame  affected 
to  a  alight  degree,  the  disease  disappearing  spontaneously.  Five 
itthera  l»ecarae  seriously  aflected,  one  of  which  only  recovered; 
thns  showing  that  live  only  entirely  resisted,  while  four  sue* 
cumbed  to  the  disease. 

Other  experiments  could  be  related,  but  I  think  the  above  is 
quite  sufficient  t^  show  that  its  transmission  during  the  act  of 
copulation  is  undeniable* 

It  is,  however,  just  to  observe  that  numerous  experiments  by 
inoculation  were  conducted  without  result,  before  the  contagion 
was  denied. 

M.  Hering,  notwithstanding,  succeeded  in  one  instance  in 
producing  the  ilisuase  by  iiibbiug  the  mucous  membrane  of  tlie 
vagina  with  the  virulent  matter. 

It  is  woithy  of  remark  that  stallions  offer  more  resistance 
to  the  contagion  than  mai-es. — (M.  Eeynal.) 


POST  MOMTEM  APPEARANCES, 

Tlie  post  morfem  appearances  with  regard  to  the  genital  organ 
do  not  coincide  in  diilerenfc  subjects.     Thele.sions  of  the  external' 
organs  and  of  the  mucous  membrane  are,  however,  constant 

The  sheath,  when  cut  into,  presents  the  appearance  of  a  hard, 
bomngeneous,  yellow  tissue,  but  on  a  closer  examination  the' 
libres  of  the  areolar  tissue  may  be  distinguished,  and  between 
them  the  serosity  which  gives  the  appearance  indicated. 

The  penis  is  partly  protruded  from  the  sbeatli,  and  slightly 
infiltrated  towards  its  tree  extremity.  On  its  external  surface, 
tliough  very  rtxrely,  small  wliitish  elevations,  formed  by  the  intil- 
lr:iti(jn  of  a  smalt  quantity  of  serum  under  the  epithelium,  have 
been  observed.  Small  dricnl  coagula  of  blood,  which  give  the 
ecchymosed  appearance  mentioned  in  the  symptoms,  have  also 
been  encountered  ;  but  the  mucous  membrane  offers  no  other 
alterations  than  a  slight  protrusion,  a  thickening,  and  a  yellow- 
ness in  colour. 

The  mucous  membnme  of  the  vesicul^  seminales  is  said  by 
some  to  offer  a  red  or  violet  appearance,  containing  a  yellowish 
thick  matter  of  a  purulent  aspect ;  by  others,  the  vcsiculsB  semi- 
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as  well  as  Co\\*per*s  and  the  prostate  glands,  are  haid  to  be 
a  normal  condition, 

Tlie  testicles  may  eitlier  be  healthy,  atrophied,  or  hypertro- 
When  hypertrophied  a  yellowish  seroaity  is  found  in 
feeii  interior.  In  the  mare  the  mucous  membrane  of  the  utoru3 
umI  vagina  is  thickened,  ecchymosed,  and  of  a  reddish-brown 
Bdcmr.  In  the  nterus  a  muco-purulent,  yellowish-white,  or  a 
tJwcolate  coloured  fluid,  analogous  to  tliat  which  flows  from  tlie 
v^iua  during  the  course  of  the  disease,  is  found  in  greater  nr 
lea  quantity.  It  is  said  to  have  been  so  abundant  in  some 
cases  as  to  have  given  the  patient  the  appearance  of  bein^^  pretty 
fiff  advanced  in  gestation. 

The  kidneys  may  be  either  in  the  normal  condition  or  they 
may  be  hypertrophied.  Their  pelv^es  contain  a  substance 
KsemWiDg  the  white  of  an  egg,  wjuch  has  been  found  to  be 
itaulant  in  albumen.  M.  Lafosse  has  found  them  to  contain  in 
exceptioBal  cases  a  substance  similar  in  appearance  and  consis- 
WDce  to  honey. 

The  mucous  membmne  of  the  ureters  and  bladder  in  both  sexes 
present  a  similar  aspect  to  that  of  the  womb  in  the  female. 

llm  muscles  are  friable,  as  are  also  the  bones,  especially  the 
fi^umrand  ribs,  of  whieli  the  spongy  tissue  is  generally  impre^- 
M4ted  with  a  dark-coloured  blood,  or  with  a  yellow  gelatinous 
taatter. 

Tlie  coio-femoral  and  pubio-fomoral  ligaments  are  red,  thick- 
caed^  softened,  and  sometimes  ruptured. 

The  synovia  of  the  articulations  is  abundant,  muddy,  and 
jw^nts  the  colour  of  blood. 

The  cartilages  are  yellow  and  soft,  and  have  sometimes  disap- 

P^^*^^l  from  tlie  articular  surfaces. 

The  fjitty  rontter  has  everywhere  disopp eared. 

Jji"  ^iii^ghjssal,  sublunibar,  and  mesent4.uic  ganglia,  as  also 

^'»^e  in  the  vicinity  of  the  urino-genital  organs,  are  considerably 

enJaTged,  and  of  a  yellow  or  i*eddish*brown  colour.     They  are 

s<'metiuie$  found  to  contain  puruJent  matter.    The  Frencl;  authors 

"^ribe  no  other  lesions  in  the  cranial  cavity  than  the  super- 

^httndaiice  of   the   subarachnoidean    Huid,  while   the   Oerman 

'^''thors  affirm  that  the  brain  is  in  a  degenemted  state.     They, 

•^"firer,  agree  that  in  some  cases  the  spinal  cord  is  softened, 

J^^rticolorly  in  the  lumbar  region.     It  may,  however,  be  re- 
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marked  that  when  the  disease  terminates  in  paraplegia,  if  tLis 
condition  of  the  cord  be  not  found,  it  is  at  least  slightly  congested 

Occasionally  the  volume  of  the   sacro-lumbar  plexus  and 
sciatic  nerves  is  augmented  by  a  serous  infiltration. 

The  digestive  organs  are  healthy ;  in  some  instances,  however, 
the  liver  and  spleen  are  enlarged  and  softened. 

The  lungs  are  healthy  (unless  the  disease  has  become  compli- 
cated by  pulmonary  affections),  but  the  mucous  membrane  of  the 
bronchial  tubes  and  larynx  is  slightly  affected. 

The  sinuses  of  the  head  often  contain  a  yellowish,  oily  matter, 
and  the  Schneiderian  membrane  is  of  a  leaden  colour,  with  red 
spots  scattered  over  its  surface. 

The  muscular  tissue  of  the  heart,  like  the  rest  of  the  muscles, 
is  soft,  friable,  and  of  a  pale  yellow  colour. 

The  blood  is  very  much  altered ;  it  is  fluid,  deficient  in  fibrio, 
and,  according  to  M.  Lafosse,  who  has  made  microscopical  exami- 
nations of  it,  the  coloured  coq)uscles  present  a  deformed 
appearance. 

TREATMENT. 

Antiphlogistics  (including  bleeding),  emollients,  tonics,  stimu- 
lants, alteratives,  &c.  iScc,  have  all  been  employed  in  this  disease, 
but  with  so  little  success,  that  until  the  appearance  (in  1865) 
of  M.  Trelut*s  memoir  it  was  believed  incurable. 

M.  Trelut,  after  a  careful  study  of  the  disorders  produced  in 
the  organism  by  the  maladie  die  cait,  adopted  an  entirely 
different  treatment,  the  efficacy  of  which  is  beyond  a  doubt 

Being  struck  by  the  fiict  that  the  blood  of  animals  suffering 
from  the  disease  was  deficient  in  one  of  its  most  important  elc' 
ments,  viz.,  the  fibrin,  he  thought  that  if  this  constituent  wef^ 
renewed  in  the  vital  fluid  the  disease  might  be  overcome. 

He  accordingly  procured  the  necessary  fibrin  by  stirring  tb^ 
blood  of  cattle  when  warm,  thus  separating  the  fibrin  from  th^ 
other  constituents.    The  fibrin  obtained  in  this  manner  was  driecJ^ 
ill  an  iron  pot,  in  which  a  little  butler  had  been  melted  to  pre^ 
vent  carbonization ;  it  was  then  divided  into  small  particles  and^ 
administered  in  the  morning,  fasting,  in  doses  of  sixty  gramme* 
(3xv.),  either  as  an  electuary,  or  added  to  half  a  quart  of  gniel 
as  a  drench.     To  stimulate  digestion  twenty  or  thirty  grammes 
(5v.  or  Svii.ss.)  of  turpentine  were  administered  every  second 


MALADIE  Dtr  COIT. 


251 


ng  with  the  drench.    From  Zi-  to  3ij.ss,  of  iron,  reduced  hj 
litigen,  alternated  with  from  fifteen  to  tliirty  grains  of  the 
ite  oxide  of  arsenic,  were  also  given^  and  fund  of  the  most 
ntial  kind  was  allowed. 

the  patients  under  the  char;j;e  of  M.  Trelut  increaseil,  be 
that  a  f^uffioient  quantity  of  fibrin  could  not  be  obtained 
tl»e  manner  descril^ed.  He  then  substituted  for  the  pure 
m  of  the  blood  of  cattle,  cooked  liorse  flesh,  very  finely 
ivided,  and  administered  in  the  water  which  bad  served  to 
it  When  the  l>ouillon  was  finished  the  flesh  was  mixed 
ntk  honey  and  given  as  a  electuary.  Were  it  not  important  t? 
itiljjse  the  soup,  says  JL  Trelut,  tlie  flesh  could  always  be  given 

conveniently  in  the  latter  mauner 
The  flesh  was  administered  in  doses  of  from    100  to  150 


Wlien  jvaralysis  set  in,  c-an tharidine  liniments,  followed  by 
mustard  ponltices,  were  applied  to  the  abdomen ;  and  as  soon  as 

alMindant  effusion  had  l>een  established,  the  pointed  firing-iron 
*aa  upphedt  penetmting  as  deeply  as  possible,  in  order  to  fix 
^lie en^^orj^^ement.  After  the  establishnieut  of  this  engorgement 
tte  punilysis  became  gradually  ameliorated,  and  in  twenty-four 
burs,  the  animal,  wliich  was  helplessly  stretched  upon  its  litter, 
tfls able  tit  regain  its  feet  without  assistance. 

Tl^e  internal  treatment  requires  to  be  continued  at  least  fprty- 
Sve  and  at  most  145  days,  and  on  an  average  from  two  to  three 


%  this  treatment  M,  Trelut  was  saccessful  in  sixteen  cases 
fro  which  the  patients  wei*e  seriously  aflected)  out  of  seventeen. 

The  seventeenth  was  a  mtire  which  aborted,  and  the  lesions  of 
nittm-peritonitis  found  at  the  autopsy  would  have  been  sutfi- 
nent  U)  a<:cuunt  for  her  death. — {Memoire  mtr  la  Mcdadic  dite  du 
^Hpar  M.  TuELLJT,  liAxncU  dc  M^dlcim  V^tirinaire,  Janvier 

^lirmfmmt, — In  stallions,  during  the  first  stage,  or  that  in 
^iiidj  the  disease  is  confined  to  the  genital  organs,  good  results 
kre  been  obtained  from  castration;  but  although  tliis  operation 
*«cm«  to  check  the  course  of  the  affection,  it  does  not  eradicate  it 

l^tLeniare,  mucilaginous  injections,  followed,  later  on,  by  mild 
^^ingeuts^  and  still  later,  if  necessary,  by  the  sulphate  of  copper, 
«ulpluit4jof  zinc,  or  nitrate  of  silver,  &c.,bave  been  reconmiended. 


CHAPTER   XXIV. 

CONTAGIOUS  DISEASES— continued. 

CANINE  DISTEMPER 

Definition, — A  febrile  disease,  due  to  the  operation  of  a  morfHd 
poison ;  occurring  spontaneously  from  ordinary  causes  of  disease; 
or  as  the  result  of  contagion  and  infection,  and  known  in  almoBt 
all  parts  of  tlie  world, 

PATHOLOGY.  | 

The  virus  primarily  induces  a  febrile  condition  of  the  systeo^     j 
and  specifically  affects  the  mucous  membranes  of  the  nose  and     ] 
eyes.     In  some  cases  the  poison  destroys  by  shock,  the  aniiDal 
dying,  in  a  few  hours,  from  collapse,  without  any  true  signs  of 
distemper  being  developed.     In  other  cases  the  action  of  the 
poison  is  concentrated  upon  the  nervous  system,  causing  epilep- 
tic fits,  spasms  of  various  muscles,  and  finally  coma  and  death. 
Again,  the  liver  seems  to  be  the  organ  chiefly  affected,  and  in 
other  instances  the  intestinal   canal  or  the  bronchial  mucous 
membmne   is   the    seat    of    the    local    effects    of    the  virus. 
Secondarily,  tlie  spinal  cord  or  some  of  the  spinal  nerves  becoi»® 
diseased,  and,  consequently,  distemper  often  terminates  in  para- 
lysis of  tlie  posterior  extremities,  or  in  chorea ;  the  clonic  spas^J^ 
characteristic  of  chorea  being  generally  more  observable  in  the 
muscles  of  the  neck  and  fore  extremities.     In  consequence  ^^ 
tlie  variety  of  forms  which  the  malady  assumes,  it  has  be^^ 
described  as  five  different  diseases,  namely — (I.)  The  catarrh^^* 
(2.)  The  respiratory  or  bronchial:   (3.)  The  bilious:   (4.)  Tl^® 
intestinal :  and  (5.)  The  nervous.     These  are  merely  varieties  ^ 
one  and  the  same  disease,  and  exemplify  in  a  most  remarkai^-*^ 
luanncr  the  method  in  which  the  same  virus  or  poison  may  c^^ 
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in  more  parts  or  orgnna  than  one,  as  is  the  case  with  various 

dicixial  and  other  agents, 

rhe  spasmodic  condition  of  the  body — the  chorea — and  the 

mlysis  also  ilhistrate  how  a  morbid  poison,  after  exhausting 

\  powers  upon  one  or  more  organs,  may,  after  a  space  of  time, 

'ect  otlier  organs  of  the  sauje  body. 

Digteuiper,  like  aU  contagious  and  infectious  diseases,  has  an 

Hcertaiu  but  short  period  of  hatency.     It  aflects  the  system 

waly  once,  and  sometimes  prevails  as  an  epizootic. 

Some  writers  have  compared  distemper  to  tlie  typhoid  fever 
it  man.      I  have  carefully  dissected  numerous  fatal  cases  of 

distemper,  and  looked   particuhirly   for   the  specitic  lesion  of 

typlioid,  namely,  congestion  and  tumefaction  of  Peyer*s  glands, 
kt  have  failed  to  detect  any  growth  in  the  gland  cells  of  the 
intestinesL  la  the  intestinal  form  of  the  disease  a  generally 
wtigo^ted  condition,  with  even  ulceration  of  the  mucous  mem 
Imiie,  may  be  witnessed,  but  these  alterations  are  very  diUcrent 
to  those  observed  in  t^^phoid  fever.  Again,  intestinal  lesions 
Are  llie  specific  distinctions  of  typlioid,  whereas  in  distemper 
inJiimination  of  the  mucous  membrane  of  the  bowels  is  only 
<wn  ia  that  form  in  which  the  virus  seems  to  exert  its  infhience 
on  thnt  part  of  the  animal  body,  and  it  is  only  in  a  minority  of 
instances  that  this  eflect  is  witnessed. 

lean  compare  distemper  to  no  human  disease  except  measles, 
and  tlie  points  of  analogy  are  very  great.  In  b{)th  diseases 
<^tarrlial  symptoms  are  manifested ;  they  are  infectious  diseases ; 
^  generally  occur  but  once  in  a  lifetime ;  they  chiefly  afiect 
^^  young;  in  almost  all  cases  of  distemper  there  is  some 
cutaneous  eruption  or  nisli,  and  desquamation  of  the  cuticle; 
^tarrha!  ophtltalmia,  bronchial  and  pulmonary  inflammation, 
^i  dysentery,  are  complications  of  both  diseases,  and,  linally, 
t'<inviikion5  sometimes  occur  both  at  the  commencement  and 
<iuriiig  Uie  progress  of  measles  and  of  distemper. 

lain  not  aware,  however,  that  measles  is  succeeded  by  either 
Pl^lysis  or  chorea;  nor  do  I  mean  it  to  be  understood  that 
**^**mper  is  communicable  to  mau. 


SYMPTOMS. 

-The  primary  symptoms  aretlmsc  of  fever,  associated  with  those^ 
*  Catarrh.    The  dog  shivers,  is  dull,  restless,  with  diy  nose  and 
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injected  ej- e.  Tlie  Appetite  is  partially  lost ;  there  is  thirst  nnd 
rupid  loss  of  flesh  and  condition ;  the  urine  is  high-colonred 
and  scanty ;  tlie  bowels  are  generally  irregular,  sometimes  con- 
8tipated,  sometimes  looser  than  natural;  the  fieces  are  dark- 
coloiired  and  foetid.  In  the  course  of  a  few  days  the  catarrhal 
symptoms,  which  at  first  may  have  been  limited  to  frequent 
sneezing,  with  a  slight  discliarge  from  the  nose  and  eyes,  ai^ 
fully  confirmed.  The  nasal  discharge  is  now  more  or  le^s  pro- 
fuse; the  eyes  are  weak,  occasionally  inflamed,  and  discharge 
tears  and  mucus.  Very  often  the  eyelids  will  be  gummed 
together,  and  the  animal  thus  rendered  temporarily  blind. 
Cough  is  present,  at  first  dry  and  husky,  afterwards  moist,  The 
breathing  is  sometimes  much  quickened,  and  the  cough  dry  and 
painfuh  showing  that  the  lung  tissue  and  pleura  are  affected ; 
the  pulse  may  range  from  120  to  150  beats  per  minute,  and  the 
temperature  m  increased.  In  other  cases  the  respiratory  move- 
ments are  but  little  affected,  except  when  the  bronchial  tubes 
are  filled  with  mucus,  which  is  coughed  up,  and  the  breathing 
becomes  much  relieved.  As  the  disease  advances,  debility 
rapidly  increases,  the  dog  being  often  at  the  end  of  the  fii^t 
week  scarcely  able  to  stand ;  the  appetite  becomes  more  and 
more  impaired,  and  the  digestive  powers  much  debilitated. 
Food  now  partaken  of  or  forced  upon  tlie  animal  is  quickly 
ejected  by  vomiting,  or  passes  through  the  intestinal  canal  in 
a  fretid,  ill -digested  condition.  At  tlie  end  of  about  a  fortuiglit 
these  symptoms  may  abate  in  intensity,  and  the  dog  slowly 
regain  its  strength.  Very  commonly,  however,  complications 
occur  which  tend  towards  a  fatal  termination.  The  complica- 
tions are  as  follows  :- — 

Is;^.  rncummiia, — ^The  breathing  l>ecome3  laboured,  rapid,  and 
panting;  the  pTOstration  of  strength  is  very  great;  tlie  dog 
is  unconi^cious  of  surrounding  objects ;  the  pulse  is  frequent, 
feeble,  and  intermitting,  and  the  feet,  nose,  and  eara  are  icy  cold. 
If  the  ear  be  applied  to  the  chest  the  crepitating  sounds  of 
pneumonia  will  be  detected. 

2iL  Jaundice. — This  occui-s  from  the  presence  of  a  blood 
poison,  interfering  with  the  normal  metamorphosis  of  bile,  from 
congestion  of  the  liver,  or  most  commonly  from  catarrhal  inflam- 
mation of  the  mucous  membrane  of  the  biliary  ducts;  tlie 
swollen  mucous  membmue  mechanically  blocking  up  the  tubes, 
ajid  thus  impeding  the  flow  of  bile, — (See  Limr  Diseases) 


CilHINE  DISTEMPER. 


255 


S3,  ^daiinal  compikatians, — Vomiting  and  purging  are 
nent  symptoiiig.  Sometimes  there  is  trne  dysentery,  the 
being  tinged  with  blood  ;  tympanitis  and  abdominal  pain. 
4(4.  Epileptic  Jits. — ^Spasmodic  convulsions  of  varying  inten- 
tly, coma  and  paralysis,  moi-e  or  less  complete,  occur  as  primary 
symptoms*  These  are  to  be  separated  from  those  signs  of 
iiffvous  alterations  which  occur  as  secondary  affections  in  dis- 
tem[«T,  In  the  first  case  tlie  brain  and  nervous  symptoms  are 
concumitant  with  or  shortly  succeed  the  attack;  whilst  in 
the  hitter,  chorea,  paralysis,  or  complete  coma  appear  after  the 
feWle  condition  has  more  or  less  abated,  and  when  the  dog 
•eems  in  a  fair  way  to  recover. 

Conjunctivitis  is  not  at  all  an  uncommon  complication,  and 
ulcemtion  of  the  cornea,  perhaps  nnpreceded  by  any  iiiliammatory 
ligns,  may  occur  from  mal-nutrition. 

Id  other  cases  cellulitis  or  an  erysipclatuus  inflammation  of 
tlie  exti-erai ties  occurs,  the  inflammation  souietimes  siippm^ating 
ia  various  parts:  the  suppumtion,  being  of  a  diffuse  or  in- 
filtrating character,  causes  much  pain  and  rapid  exhaustion* 

b  most  instances  some  cutaneous  eruptions  ai^e  seen  on  the 
inner  garfaces  of  the  tliigha  and  other  parts,  where  the  hair  is 
lliin  and  downy ;  the  eruptions  at  first  resemlde  llea-bites,  but 
oiajr  become  vesicular  or  even  pustular ;  the  skin  is  harsh,  antl 
Diuch  epithelium  is  thrown  off,  causing  the  hair  to  be  filled  with 
wiiles  of  scurf. 

There  are  various  conditions  of  the  body  which  predispose  the 
disease  to  attack  the  dog  in  the  various  ways  above  enumerated. 
Til'  «•  of  worms  in  the  intestinal  canal  may  excite  the 

iiii>  nin;  previous  high  feeding  and  obesity  the  bilious; 

*nd  the  eccentric  irritation  of  the  nervous  system  caused  by 
^tliiu*r^  worms,  &c.  piedispose  the  dog  to  the  nen'ous  fonu. 

bisLempor  originates  xindoubtcdly  irom  contagion  as  well  as 
bin  ftUuospheric  inthiences,  and  usually  rages  as  an  ei»i20otic. 
tile  majority  of  dogs  in  some  districts  suffer  from  the  disease, 
^liibt  ia  other  parts  of  the  country  it  is  scarcely  ever  heard  of, 
^nlesa  brought  there  by  a  dog  already  dise^ised.  High-bred  dogs 
'^tu^re  susceptible  to  distemper  than  those  of  a  lower  breed, 
*^^^  iK>  elitss  of  dog  is  exempt.  During  the  author *s  residence  in 
^Mniiia  the  disease  was  imported  from  Europe,  and  scarcely  a 
^^i^  ill  die  colony  of  Victoria  was  unattacked.     Nor  were  the 
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wild  dogs  allowed  to  escape ;  hundreds  of  these  were  to  be  seen 
lying  dead  in  the  bush  in  various  parts. 

The  eontagium  or  virus  will  taint  a  kennel  for  a  long  time 
after  the  disease  has  disappeared ;  and  it  is  always  unsafe  to 
introduce  fresh  dogs  into  such  a  kennel,  if  it  cannot  be  proved 
they  have  passed  through  the  disease,  unless  the  walls,  drains 
fittings,  &c.  are  thoroughly  cleansed  and  disinfected. 


TREATMENT. 

In  the  treatment  of  distemper  it  must  always  be  remembered 
that  the  disease  runs  a  certain  but  indefinite  course,  and  that 
all  the  symptoms  are  but  the  result  of  the  operation  of  a 
morbid  material  existing  in  the  blood.  If  these  facts  be  bone 
in  mind,  the  practitioner  is  not  likely  to  resort  to  those  dangerous 
and  exhausting  remedies  so  generally  recommended  by  wiiten 
on  canine  diseases.  The  administration  of  calomel,  jalap,  aloes, 
taitar  emetic,  digitalis,  with  the  application  of  blisters  or  setons, 
is  calculated  at  all  times  to  do  harm. 

In  the  earlier  stages,  if  the  bowels  are  at  all  irregular,  a  small 
dose  of  castor  oil  is  to  be  prescribed.  The  dose  must  vary  in 
strength  according  to  the  size  and  age  of  the  dog;  from  a  tea- 
spoonful  for  a  small  dog  or  young  puppy,  to  an  ounce  for  a  well- 
grown  dog.  This  will  remove  any  Ul-digested  or  indigestible 
niiitcrial  from  the  intestinal  canal. 

After  the  laxative  has  operated,  I  have  found  from  two  to 
six  grain  doses  of  the  hyposulphite  of  soda  useful,  modifying 
the  symptoms  most  materially,  and  converting  what  has  threat- 
ened to  be  a  serious  case  into  a  mild  attack.  Care  must  always 
be  taken  not  to  administer  any  medicine  in  such  large  doses  as 
to  disorder  the  stomach  in  any  way,  or  to  cause  vomiting,  as  it 
is  of  essential  importance  to  keep  up  the  animal  strength  by 
])voper  food,  sj)ontancously  partaken  of.  If  there  be  much  prostra- 
tion of  strength,  a  tea-spoonful  of  good  sherry,  or  one  drachm  of 
spirits  of  nitrous  ether,  may  be  administered  three  or  four  times 
a  day,  in  addition  to  the  hyposul])hite,  with  very  great  advantage. 

I'his  simple  treatment,  in  addition  to  warmth,  fresh  air,  a 
clean  bed,  and  clothing  for  thin-Laired  dogs,  with  a  plentiful 
supply  of  fresh  cold  water  (or  milk  and  water  if  the  dog  will 
take  it)  for  the  animal  to  drink,  sponging  of  the  nose  and  eyes 
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Bot  being  forgotten,  will  often  be  siiccessfui  Tlie  food  must  be 
restricted  in  quantity,  and  of  an  easily  digested  nature.  In 
my  own  practice  I  find  porridge  and  milk  to  be  the  best,  pro- 
vided the  dog  will  take  it;  but  if  it  be  a  pet  dog»  and  used 
to  pampering,  it  must  have  what  food  it  will  eat,  and  what 
it  lias  been  used  to,  in  modified  quantities.  It  may  be  laid 
down  as  a  rule  that  the  digestion  of  what  the  dog  is  fondest 
of  will  be  more  easily  performed,  provided  that  it  is  not 
allowed  to  eat  too  much.  After  t!ie  disease  has  continued  for 
six  or  seven  days,  small  doses — from  on«  grain  to  three — of 
quinine  may  be  administered,  care  being  taken  to  discontinue  it 
if  it  seem  to  disagree  with  the  dog. 

If  there  be  much  irritation  of  the  stomach  and  vomiting, 
hydrocyanic  acid,  from  two  to  four  drops,  Scheele's  strength,  will 
have  a  calmative  effect  on  the  gastric  organs  and  allay  the 
vomiting.  Purging,  if  not  excessive,  should  not  be  violently 
checked,  but  should  the  dog  seem  to  lose  strength  from  this  cause, 
chalk  may  be  first  tried,  and  afterwards  tinctui'e  of  opium,  from 
ten  to  twenty  drops,  three  times  a  day. 

The  pulmonary  complications  are  best  relieved  by  the  appli- 
cation of  hot  flannels  to  the  sides,  or  hot  ibmoiitations  may  be 
substituted  in  smooth-hidred  dogs.  In  rough-haired  ones,  the 
hair  saturated  with  the  wet  is  a  long  time  in  drying,  and  the 
animal  is  apt  to  take  cold.  Nitrate  of  potash  may  be  dissolved 
in  the  dog*s  drinking  water,  or  given  in  solution  in  from  six  to 
twenty  grain  doses,  as  a  febrifuge  and  diuretic;  and  the  chloral 
hydrate  may  be  given  at  night,  particularly  if  the  dog  is  sleep- 
less. The  nervous  symptoms  nmy  depend  upon  reflex  irrita- 
tion. If  from  teethiTig.  the  gums  are  to  be  lanced.  If  from  the 
presence  of  wonns,  and  this  is  a  common  cause,  and  tape-worm 
the  parasite  generally  met  with,  from  one  scruple  to  one  drachm 
of  areca  nut  is  to  he  administered.  If  the  appetite  is  entirely 
lost,  advantage  must  bo  ttikun  of  tlie  thirst,  and  beef  tea  or  milk 
allowed  the  dog  to  drink,  If  it  will  not  drink  spont^smeously, 
nourishment  must  be  forced  upon  it,  in  small  quantities  and 
oft  repeated.  A  raw  e^g  beaten  up  with  a  glass  of  sherry,  care- 
fully administered,  will  be  of  gi-eat  service;  in  other  eases, 
brandy  and  beef  tea.  1  am,  however,  opposed,  unless  the  pro- 
stration of  strength  threatens  to  prove  mpidly  fatal,  to  tlie  forcing 
of  large  doses  of  stimulants,  as  tliey  often  cause  much  mischief, 
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careful  nursing  and  good  attendance  being  much  more  beneficial 
than  any  mere  medicinal  remedy, 

I  have  very  little  to  say  upon  the  treatment  of  the  secondair 
nervous  complications.  They  are  due  to  a  variety  of  pathological 
changes. 

Paralysis  sometimes  results  from  obliteration  or  plugging  of 
the  spinal  veins,  which  are  found  enlarged  and  pressing  upon 
the  cord :  I  have  found  this  in  several  dissections  of  dogs  which 
had  died  or  had  been  destroyed  whilst  suffering  from  paralysis— 
from  atrophy  of  the  cord,  the  nervous  matter  of  which  being  in 
some  instances  replaced  by  a  semi-fluid  deposit,  and  from  con- 
gestion and  disintegration  of  its  substance. 

Some  cases  of  paralysis  after  distemper,  if  kept  long  enough 
and  well  fed,  will  recover.    As  a  rule,  however,  the  loss  of  power 
remains,  and  the  dog  has  ultimately  to  be  destroyed.    I  have 
tried  strychnia  and  other  nervine  tonics,  but  cannot  say  that 
they  do  much  good.    Iodide  of  potassium — given  on  the  assump- 
tion that  the  paralysis  resulted  from  the  pressure  of  an  exudate 
on  the  cord — has  been  tried  also  by  me,  but  with  no  very  snts 
cessful  results.     Blisters  to  the  spine,  setons,  and  even  the 
application  of  the  actual  cautery,  have  also  been  tried  in  such 
Ctoses.     Such  treatment  inflicts  much  pain  on  the  poor  patient, 
but  does  not  remove  the  disease  or  prolong  life. 
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ANTHRAX. 


OTnaAX  ;  cliarbon ;  gloss-anthrax  ;  apoplexia  splenetica ;  car- 
hincttlo  contagiosa,  &c.  (L) ;  charbon ;  cliaocre  i\  la  langue  ;  mal 
fc  sang ;  sang  de  rate  ;  tyjiliomii  ;  fi^\Te  putritle,  &c.  (F,) ;  miltz- 
'bmnd ;  miltzbrand-fieber  ;  petechial  typhus  ;  pestfieber  (G.)  ; 
ml)oiie;  febbre  carbonculara,  &c,  (I.);  bkrk-li^g ;  qnartcr-ill; 
^IHiplexy  of  the  spleen ;  malignant  sore  throat ;  known  in  India 
«  kkodiana  disease,  and  in  South  Africa  as  horse  sickness ;  in 
Aetrjj  as  braxy,  and  splenic  apoplexy ;  in  America,  splenic  fever, 
Texan  fever,  trembles,  &c, 

Tnder  the  above  t^rms  is  included  a  group  of  diseases 
6«entiiilly  virulent  and  contagious,  of  a  nature  always  tlie  same, 
l"it  manifesting  themselves  under  various  internal  and  ex* 
**5nml  forms ;  the  differences  in  the  manifestations  depending 
^^  only  on  the  species  and  age  of  the  attacked,  but  upon 
^amng  epizootic,  enzootic,  and  oth^r  intiuencea,  and  upon  the 
^nethod  by  which  the  cause  has  been  applied,  i.e,  by  inoculation 
^f  oflierwisa 

Ik  term  ckarhon  is  applied  by  the  French  veterinarians  for 
^^  reason  tliat  the  regions  of  tlie  body  where  the  disease  is 
"'^^lized  are  coloured  black.  Anthrax  (a  burning  coal)  is  now 
•^Jt^pted  by  most  writers  as  a  generic  term,  but  it  throws  no 
"pt  on  Llie  nature  of  the  disease,  which  is  eminently  septic  or 
P^tjrefacUve  in  its  nature ;  hence  it  has  been  described  under 
^*i6  tferms  septicsemia  and  htematosepsLs.  These,  however,  ex- 
a  condition  of  the  blood  observable  in  diseases  other 
those  now  under  consideration,  and  for  want  of  a  better 
*«ntt  wq  must  at  present  be  content  with  what  is  generally 
^pted,  namely,  anthrax* 
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Definition. — The  disease  consists  in  a  special  and  primitive 
alteration  in  the  blood,  in  which  an  organism  termed  the  Bacilltis 
anthracis  is  rapidly  developed  and  propagated,  and  is  peculiar 
to  the  herbivora  and  birds.  Inoculation  with  the  blood  or  tissue 
of  animals  which  have  died  from  it,  induces,  both  in  man  and 
other  animals,  a  malignant  form  of  inflammation  called  "  malig- 
nant pustule."  For  this  reason  anthrax  is  looked  upon,  and 
described,  as  a  truly  contagious  disease. 

Anthrax  appears  at  all  seasons,  but  principally  in  the  spring 
or  during  summer  and  autumn.  It  occurs  either  as  a  sporadic, 
enzootic,  or  epizootic  disease,  attacking  animals  of  any  age — the 
fat,  vigorous,  plethoric,  as  well  as  the  lean,  feeble,  and  languid. 
It  is  a  remarkable  fact  that  wounds,  simple  in  themselves,  in 
cattle  subjected  to  the  influence  causing  charbon,  although  not 
suffering  from  it,  often  become  mortaL 


HISTORY. 

Anthrax  has  a  very  ancient  history,  and  was  known  in  Asia 
Minor  at  the  period  of  the  siege  of  Troy ;  but,  leaving  ancient 
history  aside,  it  may  be  useful  to  mention  that  the  seventeenth  and 
eighteenth  centuries  were  remarkable  for  the  devastations  com- 
mitted by  various  epizootic  outbreaks  of  anthrax.  In  1617  it 
was  prevalent  and  of  such  a  fatal  nature  in  the  neighbourhood 
of  Naples,  that  over  60,000  persons  perished  through  partaking 
of  the  flesh  of  animals  which  had  died  of  the  disease.  In  1731 
it  declared  ilself  in  several  provinces  of  France,  notably  in 
Auvergne,  Bourbonnais,  and  in  Languedoc,  where  it  was  studied 
by  Sauvages,  and  described  by  him  under  the  term  glosso- 
antlirax. — {Nosologia  Methodical  vol.  ii.  page  360.) 

1757,  1763,  1775,  1779,  1780,  and  1800.— These  years  were 
signalized  by  a  charbonous  malady  which  extended  nearly  all 
over  France,  and  affected  all  the  domesticated  animals.  The 
disease  was  studied  by  Bourgelat,  Chabert,  Bredin,  Huyard, 
Desplas,  Detil,  Godine,  Gilbert,  and  a  great  number  of  veteri- 
narians. From  1800  to  1846  many  outbreaks  of  charbon- 
ous  disease  were  observed,  generally  in  the  hottest  months. 
They  were  studied  by  Demoussy,  Sansol,  Pradal,  D'Arboval, 
Matliieu,  and  others.  During  more  recent  periods,  outbreaks 
have  been  studied  by  Roche-Lubin  in  Avignon;  by  M.  Eey  on 
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'  the  heights  of  the  Alps  ;  and  in  Eure  et  Loire  by  the  Medical 
Society  of  tJie  departmexit ;  and  by  MM.  Renault  aod  Delafundp 
wIjo  were  sent  by  the  French  Government,  the  one  to  Allier 
tod  Ni^vre.  and  the  other  to  Somnie,  to  report  on  the  disease. 
From  this  it  may  be  seen  tliat  charbou  has  been  the  object  of 
profound  investigation  in  France.  In  this  conntiy,  however, 
littk  has  been  done  for  its  elucidation ;  and  though  less  frequent 
bere  than  on  the  Continent,  it  is,  however,  quite  aa  fatal  in  its 
character. 


KTIOLOGT, 

Tlie  influences  wliich  predispose  to  the  development  of 
ftulhmx  are  arranged  by  French  veterinary  writers  under  four 
priacipal  heads,  comprising  respectively  the  influences  of 
temperature ;  water  spread  over  the  surface  of  the  earth,  as  in 
morasses  and  st-agnant  ditches;  forage  tainted  with  decomposing 
taimal  and  vegetable  matters ;  and  contagion. 

'  ^^c«  of  temperature. — ^The  hygTometric  and  thermometric 
IIS  of  the  atmosphere,  which  always  exercise  a  marked 
•ction  on  the  organism,  disposing  it  under  certain  circumstances 
^  anthrax,  are  stated  by  several  authors  to  be  those  charac- 
Itrised  by  humid  and  persistent  fogs,  coldness  and  humidity ; 
«  topeatuous  atmosphere ;  alternations  of  bui^ning  heats  and 
*^fniy  rains. 

It  riiges  as  an  enzootic  on  the  borders  of  rivers,  and  in  low 
l^odB  which  have  been  inundated.  In  the  months  of  July  and 
August,  signalized  by  excessive  heat,  charlxju  has  been  frequent 
Theyeare  1712,  1731,  1775,  1779,  1780,  1823,  1824,  1825, 
^^■16,ljave  furnished  memorable  examples.  Under  the  inlluenco 
*>f  txces&ive  and  prolonged  heat,  the  rivers,  ponds»  brooks,  &c* 
*^re  dried  up,  the  soil  opened  in  crevasses,  and  tlie  disease  was 
J^velojMid  to  an  enormous  extent.  In  Fmnce  it  is  stated  that 
*  very  wann  summer  is  never  seen  without  charbonous  diseases 
*^ittg  prevalent ;  and  it  is  concluded  that  a  high  temperature, 
cially  if  preceded  by  a  damp  or  moist  atmuspheii3,  is  very 

ourahle  to  the  development  of  cbarbon. 

^fiflumc4  of  ^)and8,  movdsses,  and  dagriant  waters. — ^The  his- 
^ry  of  the  malady  demonstrates  that  morasses  are  hivourable  to 
1*^  4evelo|)ment,  as  it  is  observed  that  it  is  frequent  in  countries 
^horc  tl»**y  occupy  a  large  surface.     It  is  also  frequent  in  coun- 
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tries  exposed  to  inundationg,  and  where  water  stagnates  on  tue 
surface  of  the  soil ;  and  where  animals  are  iiiade  to  stand  in 
mosses  and  stagnant  waters,  the  malady  commits  great  ravages. 
Thia  fact  is  remarkable,  not  only  in  France,  bxit  in  other  countries. 

Charbon,  saya  M.  Verheyen,  is  enzootic  in  the  marshy  couu- 
tries  of  Esthonia  and  of  Courland. 

In  Poland,  in  soveml  districts  of  Germany,  and  in  Hungary, 
the  same  autlior  states  it  is  seen  every  year. 

In  Spain,  Escobar  reports  that  charbon  is  enzootic  in  the 
valleys  submerged,  and  at  the  side  of  the  sea  at  Catalonia. 

It  has  been  observed  yearly  on  the  south  of  the  Coi^e,  the 
land  being  covered  with  stagnant  water. 

In  Siberia,  where  lakes  and  marshes  are  numerous,  it  is  often 
prevalent.  In  the  year  1784  nearly  100,000  animals  perished. 
— (Annals  of  Vdtrinary  Medicine,  1854.) 

The  influence  of  marshes  is  so  great,  that  precautions  are  taken 
in  several  countries,  by  keeping  the  animals  back  from  the  action 
of  the  miasmatic  gases  and  eftiuvia  during  the  heat  of  the  day ; 
and  at  the  commencement  of  the  heat  the  Hocks  and  herds  are 
driven  np  to  the  mountains  and  high  places,  bitter  experience 
having  tiinght  the  guardians  of  tlie  docks  that  if  they  do  not  take 
these  precautious  nearly  their  entire  stock  of  animals  will  be 
destroyed  by  charbon. 

From  these  considerations  it  seems  evident  that  the  deleterious 
emanations — the  effluvia — which  are  disengaged  from  morasses 
or  stagnant  waters  produce  the  disease.  In  these  stagnant 
waters  and  on  the  surface  of  morasses  during  hot  weatlier, 
itifusoria  are  produced  in  prodigious  quantities,  incessant  putrid 
fermentation  takes  place,  and  deleterious  gases  are  generated* 
Tiiese  emanations  peneti-ate  the  organism  Ijy  the  air  passages,  and 
by  the  digestive  organs,  conveyed  tliere  by  the  water  the  animab 
drink  and  the  moist  food  Uiey  eat.  In  this  manner  a  septic  sub- 
stance is  introduced  into  the  blood,  inducing  a  predisposition 
in  some  to  paludal  fevers,  in  others  to  charbon. 

Influence  of  soU. — Charbon  is  generally  found  in  low-lying  clay> 
calcareous,  and  clay-calcareous  countries,  and  is  exceptional  in 
silicious  or  granite  districts.  JL  Verheyen  has  observed  that  of 
the  number  of  cases  of  charbon  furnished  by  Belgium^  two4ldrd3 
surround  the  province  of  Liege,  This  lie  ascribes  to  the  fact  that 
under  the  soil  is  a  bed  which  opposes  the  iniillratiun  ul^  water. 
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countries  where  the  earth  is  of  a  calcareous  nature,  the 
iriety  of  charbon  most  commonly  met  with  is  that  named  saytg 
fui€,  or,  as  it  is  called  in  this  country,  "  splenic  apoplexy/' 
coomiits  great  havoc  among  cattle  as  well  as  sheep. 
Clay  and  calcareous  lands  resemble  marshes  by  preventing 
(fi\e  escape  of  surface  water ;  thus  foulness  is  produced,  and  by 
fc  action  of  heat  decomposition  results,  and  the  water  evapo- 
tuting  during  the  day,  carries  upwards  the  products  of  putre- 
hction,  which  fiU  the  atmosphere  ^ith  effluvia  and  deleterious 
mbstaikces. 

hfiumcs  of  food, — Amongst  authors  who  blame  forage  are 
Gilbert,  Chabert,  and  Gohier  in  France;  Glaser,  Thaer,  Numauo, 
Oerhcli,  and  Marchant  in  Germany. 

In  1849  M.  Plasse  conceived  the  cryptogamic  doctrine  of  the 
firigm  of  charbon.  He  does  not.  however,  limit  the  influence  of 
cnrptogaras  to  the  production  of  this  disease,  but  of  infections 
and  typhoids  of  man  and  fjther  animals. — (Plasse,  Traiie  dts 
Maladies  Cnjplogamiqtits,  1856  tt  1857.) 

M.  Delafond,  in  his  Traiti  dts  Maladies  des  Bites  Bom7i€S 
(l^),  admits  that  mouldy  forage  is  a  principal  cause  of  charbon. 
In  mother  treatise,  Traiti  de  la  Maladie  de  Sang  dcs  Betes  d 
l^iu,  this  author  states  that  mouldy  forage,  entering  largely  into 
lite  circulation,  causes  intoxication  and  a  diseased  condition  of 
tiie  Mood,  but  does  not  believe  that  such  disetises  resemble  car- 
buiicular  affections  brought  on  by  infectious  miasma. 

Xttmaim  and  Marchant  consider  the  following  cryptogamic 
plants jis  hurtful; — (L)  Undo  inconatans;  (2,)  Puccinia  graminis; 
(3.J  Pucciniola  diadelphia ;  (4.)  ^cidium  confcrtime  and  ranun- 
^Imarium ;  (5.)  Mucor  mtuedo ;  (6.)  E}*isyphe ;  (7.)  2't/iania, 
Gerlaeh  regards  as  ]mrtful^t/r<^a  Irguminosariuni,  Uredo 
^opkila,  Uredo  rubigo  cl  iinccms,  and  Puccinia  graminis ;  and 
•^lea  that  he  has  witnessed  horses,  after  being  fed  on  wheat 
•^vered  by  the  sporules  of  ITredo  sitophUa,  attacked  with  indi- 
J^'stion-— colic  and  enteritis ;  and  ducks  and  geese  fed  with  this 
^fceat  iiuccumb  to  charbon, 

!p  have  also  contracted  this  afl'ection  when  they  have 

a  plant  covered  with  a  white  blossom.     The  plant  on 

eubmitted  to  a  botanist  was  recognised  as  the  Thlapsiburm 

"^«,  on  which  grew  Uredo  Candida, 

he«e  are  facts  which  tend  to  deterniioe  tJie  deleterious  influ- 
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ence  of  the  ciyptogamia  on  the  animal  economy,  but  anthon 
have  not  shown  that  the  disease  which  they  caused  was  chaN 
bon.  M.  Gerlach  speaks  of  colic  and  indigestion  appeariif 
daily  after  the  ingestion  of  such  parasitic  plants.  He  also  sayi 
that  intestinal  inflammation,  typhoid  diseases,  and  a  vaiiety  of 
different  affections,  are  determined  frequently  by  the  acridity  U 
such  plants. 

Observers  who  have  closely  watched  these  affections  in  this 
country,  where  it  seldom  appears  spontaneously  in  the  hxjm, 
abnost  unanimously  conclude  that  in  cattle  and  sheep  thej  an 
due  to  dietetic  errors ;  more  particularly  to  sudden  and  vident 
changes  in  diet,  whether  that  change  be  from  a  poor  to  a  higUf 
nutritious,  more  particularly  a  nitrogenous  diet ;  from  diy  and 
good  food  to  watery  unripe  provender ;  to  damaged  food  of  any 
kind;  the  influence  of  imdrained  lands;  defective  ventilation 
and  drainage  of  stables ;  to  food  and  water  contaminated  with 
the  morbid  products  of  animals  which  have  died  of  blood  disease. 
In  one  remarkable  outbreak  w^hich  came  immediately  under  my 
notice,  the  disease  appeared  amongst  sucking  calves  of  the  pore 
short-horn  breed,  and  which  had  never  partaken  of  other  food 
than  what  they  obtained  by  sucking,  the  dams  remaining 
healthy.  Anthrax  is  also  disseminated  through  the  agency  of 
flies,  and  Bollinger,  who  has  obser\'ed  that  the  disease  is  often 
most  prevalent  when  flies  are  in  the  greatest  abundance,  has 
induced  it  in  rabbits  by  inoculating  them  with  flies  caught  on 
the  carcases  of  animals  dead  from  anthrax.  Tlie  flies,  how- 
ever, resist  the  influence  of  the  virus,  although  bacterid®  are 
found  in  them. 

PATHOLOGY. 

The  influence  of  all  these  causes  upon  the  animal  economy, 
dill'ering  widely  in  their  primary  stages,  induce  within  the  bloo^l 
certain  changes  which  ultimately  tend  to  grave  alterations  in 
its  composition,  and  to  its  death  and  decomposition. 

First  of  all  we  must  consider  the  influence  of  higU.V 
nutritious  and  nitrogenous  fodder  when  suddenly  brought  to 
])ear  upon  the  aniniiil  body,  and  veterinarians  are  geuerally 
agreed  that  tlie  result  is  the  raj)id  formation  of  blood,  highly 
charged  with  albuminous  materials,  which  neitlier  the  tissue- 
nutrition  nor  the  excretory  organs  are  calculated  tokeepiaauV' 
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m^  lilce  Its  nonnal  con(iition.  In  consequence  of  this,  grave 
changes  occur,  by  which  its  constituents  become  degraded,  and 
the  system  eventually  empoisoned.  If  it  be  remembered  that 
eveiy  tissue  and  organ  in  the  body,  by  withdrawing  from  the 
blood  those  constituents  which  are  essential  to  their  welbbein<?, 
serve  as  excretory  organs  to  the  rest  of  the  body,  the  subject  will 
be  more  clearly  understood.  Without  this  withdrawal  from  the 
blood  of  those  constituents  by  every  tissue  and  organ,  it  soon 
becomes  unfit  for  the  purposes  for  which  it  is  intended,  and 
the  same  condition  results  when  it  is  so  rapidly  (and  Iience  im- 
perfectly) formed,  that  tlie  process  of  tissue-nutritiou  cannot 
possibly  eliminate  or  withdraw  from  it  more  than  a  moiety  of 
its  superabundant  constituents. 

For  example,  the  w  hole  of  the  body  requires  witliin  a  given 
time  a  certain  quantity  of  plasma  for  all  the  purposes  of 
nutrition,  gi'owth,  heat,  the  formation  of  fat,  and  whut  is  elimi- 
nated by  the  excretory  organs ;  and  if  within  that  period  the 
<piantity  of  that  plasma  far  exceeds  those  requirements,  it 
naturally  follows  that  the  unused  matter  must  accumulate  in  tlio 
circulation,  and  there  undergo  such  grave  alterations  as  to  be- 
come  injurious  to  the  animal  economy,  empoison  the  blood, 
modify  its  power  of  absorbing  and  conveying  oxygen  fiom  the 
lungs,  destroy  the  integrity  of  the  blood-corpuscles,  and  con* 
veil  it  into  a  proper  habitat  for  the  de\xdopment  and  growth 
of  low  organisms,  which  cause  within  it  a  septic  or  putrefactive 
action^  by  which  its  vitality  is  ultimately  destroyed ;  in  luct 
bring  about  a  condition  of  the  blood  similar  to  that  which  can  be 
produced  artificially  by  the  introduction  of  decomposing  animal 
matter,  or  by  giving  it  with  the  food  upon  which  the  animnl 
is  fed.  When  blood  is  so  altered,  it  tends  to  accumulate 
in  the  vessels  of  the  soft  structures  of  the  body,  such  as  the 
ai'eolar  tissue,  spleen,  enteric  mucous  membrane,  and  lunga, 
where  it  rapidly  trausudes  through  the  walls  of  the  altered  aiid 
debilitated  blood-vessels,  and  constitutes  the  various  local  mani- 
festations of  a  septic  fever. 

In  studying  tlie  coui-se  and  progress  of  this  malady,  one 
cannot  help  being  struck  with  its  great  sLmilurity  to  the 
typhus  fever  of  man.  Both  are  induced  by  causes  which  alter 
llie  condition  of  the  bluod.  Typhus  is  held  to  be  liigldy  con- 
Uigigus.     Charbon  is  also  contagious  by  inoculation.     Neither 
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m  ty])hus  nnr  cliarbon  is  tliere  a  constant  or  characteristic  chanj?e 
ill  one  particular  orj^an,  the  morbid  anritoniy  of  typhus  being 
summed  up  as  follows: — A  fluid  condition  of  the  blood;  hyper- 
lemia  of  the  cerebral  membranes  and  increase  of  intra-cramal 
fluid ;  bronchial  catarrh  and  puhnonary  hypostasis ;  softening  of 
the  heart,  liver,  spleen,  and  pancreas;  hypenumia  and  hyper- 
trophy of  the  kidneys. 

Further,  it  may  be  urged  in  support  of  this  view  that  the 
eruptions  of  both  diseases  resemble  each  other  in  those  cases  where 
death  is  not  almost  instantaneous,  viz.,  dark  purple  or  crimson 
petechias.  There  are  also  suhsuUm  lendinumt  or  involuntary 
twitcbings,  both  in  typhus  and  in  charbon.  The  red  globules 
of  the  blood  in  both  diseases  show  a  marked  deviation  from 
their  normal  character,  part  with  their  colouring  matter,  and 
dissolve  more  rapidly  than  w^hen  in  their  natural  condition.  Tlie 
blood  also  contains  an  increased  amount  of  ammonia,  from  de- 
composition of  the  nitrogenous  constituents,  and  finally  both 
diseases  fire  apt  to  terminate  in  gangrene  of  the  lungs.  It  is 
very  true  that  typhus  is  not  so  rapidly  fatal  as  its  analogue,  Tliia 
is  the  case  with  almost  every  disease  of  the  lower  animals; 
they  are  more  rapidly  fatal  than  similar  diseases  in  man.  Cases, 
however,  occur  where  typhus  kills  during  its  primary  stages  by 
syncope  or  coma,  or  generally  from  a  combination  of  1)oUl 
When  frcun  syncope,  the  heart*s  action  is  enfeebled  from  paralysis 
or  disease  of  its  muscular  tissue;  and  when  fnjm  coma,  the 
blood  has  undergone  such  modilications  as  render  it  incapable  of 
eu}tporting  the  changes  essential  to  existence,  its  contamina- 
tion being  mainly  due  to  the  admixture  uf  urea  and  other 
products  of  the  retrograde  metamorphosis  of  tissue,  and  from 
the  diminution  and  destruction  or  solution  of  its  red  coqjuscles 
— changes  sindlar  to  those  seen  in  the  blood  of  cattle  which 
have  died  of  splenic  apoplexy  or  black-quarter 

In  opposition  to  the  view  of  the  spontaneous  origin  of 
anthrax,  we  have  the  observations  of  many  eminent  pathologists^ 
who  maintiiin  tliat  the  malady  is  due  to  the  propagation  of  a 
now  welb known  organism,  the  BaciUus  anihracis,  the  history  of 
wliich  is  as  fallows. 

These  organisms  wT.re  first  observed  by  FSraueil,  and  afterwards 
by  Delafund  and  Grul>y,  in  the  blood  of  animals  wliicb  bad 
died  of  anthi'ajc,  as  peculiar  stati'-shaped  bodies,  wliich  Delafuml 
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idionndi^  and  which  were  believed  to  be  products  of 

ion,  and  that  anthrax  was  a  septicaemia  or  putrefaction 

f  the  blood.     These  lalon^uts  were   afterwards  observed  in 

850  by  MM.  Davaine  and  Itayer,  and  some  time  later  Kocli 

tudied  them,  and  found  the  aqueous  humor  of  the  ox's  eye  to 

particularly  suitable  for  their  nutrition.     With  a  drop  of  the 

r|Ueou5  humor  he  mixed  the  smallest  speck  of  a  liquid  coti* 

Ining  tlie  rods,  placed  it  under  the  microscope,  warmed  it 

suitably,  and  watched  the  subsequent  action.     During  the  first 

;wo  hours  hardly  any  change  was  noticeable,  but  at  the  end  of 

^hat  period  the  rods  began  to  lengthen,  and  the  action  was  so 

pid  that  at  the  end  of  three  or  four 
ioui*s  they  had  attained  from  twenty 
tu  thirty  times  their  original  lengthy 
nd  at  the  end  of  a  few  additional 
ours  had  formed  fdaments  in  many 
lases  a  hundred  times  tlje  length  of 
the  original  rods ;  and  further  it  was 
fieen  that  within  the  transparent  rofls  little  dots  appeared;  these 
became  more  and  more  distinct  until  the  whole  orgam'sm  was 
lidded  with  minute  ovoid  bodies  like  peas  within  their  shell, 
After  a  time  the  integument  fell  to  pieces,  the  place  of  each  rod 


F 1  c .  10.  — TrtUKpAreu  t  rada. 


KlO.  n.  — ^pore-bearing  filameiita; 

_being  taken  by  a  long  row  of  seeds  or  spores.  Koch  concluded 
hat  these  spores,  as  distinguished  from  the  rods,  constituted  the 
^ntagium  of  the  disease  in  its  most  deadly  and  persistent  form. 
By  inoculating  animals  with  the  fresh  blood  of  an  animal 
jflering  from  splenic  fever,  he  found  that  they  invai-iably  died 
rithin  twenty  to  thirty  hours  after  inocidation.  By  drying  the 
ifectioua  blood  containing  the  rod-Mke  organisms,  in  wliich, 
however,  the  spores  were  not  developed,  he  found  the  contagion 
fugitive,  maintaining  its  power  of  infection  for  five  weeks 
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at  the  furthest  Ho  then  dried  tlie  blood  coDtaininn  the  fully 
developed  spores,  and  exposed  it  to  a  variety  of  conditions.  He 
permitted  the  dried  blood  to  assame  the  form  of  diist,  wetted 
this  dust,  allowed  it  to  dry  again,  placed  it  for  an  indefiaite 
period  in  the  midst  of  putrefying  matter,  and  subjected  it  to 
other  tests.  After  keeping  this  spore-charged  blood,  which 
had  been  treated  in  this  fashion  for  four  years,  he  inoculated  a 
number  of  mice  witli  it,  and  foinid  its  action  as  fatal  as  that  of 
blood  fresh  drawn  from  the  veins  of  an  animal  suffering  from 
splenic  fever,  each  spore  in  the  millions  contained  iu  the 
diseased  blood  being  suliicient  to  produce  the  disease. 

The  bacilli  are  not  always  found  in  the  blood  of  living 
animals  suffering  from  the  disease;  indeed^  they  generally 
appear  a  few  liours  before  death,  which  never  takes  place  in 
less  than  twenty  hours,  and  then  only  singly  and  m  very  small 
numbers.  Even  after  death  they  cannot  always  be  found  in  the 
blood,  but  always  in  tlie  spleen.  Their  number,  however,  varies 
with  the  animal  inoculated:  in  the  guinea-pig  they  are  numerous, 
sometimes  exceeding  the  blood  corpuscles ;  in  the  rabbit  much 
smnller,  and  in  the  mouse  often  absent  altogether.  If  the 
disease  has  been  induced  by  inoculation,  they  are  present,  though 
in  variable  luimbers^  in  the  inoculation  carbuncle. 

Tlie  bacilli  rods,  as  found  in  the  blond  and  spleen,  vary  in 
length  very  considerably,  those  in  the  spleen  being  longer; 
the  shortest  rods  being  in  length  generally  about  twice  the 
diameter  of  a  human  red  corpuscle,  the  longer  ones  two  or  three 
times  the  length  of  the  shoiler;  but  when  carefully  examined, 
the  latter  will  be  seen  in  a  process  of  division  into  two  or  more 
segments.  According  to  the  observations  of  Koch,  it  appears 
that,  whatever  be  the  species  of  animal  inocidatcd  with  anthrax 
blood,  and  no  matter  how  many  successive  inoculations  may  be 
made,  the  bacilli  multiply  solely  by  fission,  but  only  so  long 
as  the  animal  is  alive;  when  dead  a  minute  portion  of  its  blood, 
placed  iu  aqueous  humor,  and  kept  at  a  temperature  of  35°  to 
37"  C.  (95*  F.),  the  rods  as  already  stated  lengthen  out  very 
considerably.  This  process  of  lengthening  of  the  rods  into 
lihiment^  i:i  apparently  etlected  by  the  tempeniture.  In  five 
houi-s  a  rod  at  a  temperature  of  32®  C.  (89*36**  F.)  may  have 
increased  so  as  to  be  from  eighty  to  one  hundred  times  its 
original  length,  and  in  twenty*four  hours  the  filament  may 


AKTHRAX, 


209 


be  full  of  spores.  If  the  temperature,  however,  be  kept 
ibout  28*  C.  (82*24**  R)  the  spores  may  not  appear  till  the 
thirty-sixth  or  fortieth  hour.  When  the  spores  have  once 
appeaii*d,*all  the  other  changes  go  on  at  ordinary  temperatures 
from  12^  (5:3-36°  F.)  to  18''  a  (64  24**  R),  but  not  nearly  so 
mpidly,  even  when  the  preparation  is  kept  in  the  sun  for  a  few 
hours  daily,  as  when  artificial  heat  is  applietL  On  the  other 
liand,  a  high  temperature,  37*  to  40^  C.  (98-36**  t^  104**  R),  at 
once  checks  all  developmental  changes. 

Tl\e  filaments  differ  in  cultivated  specimens  very  much  in 
their  arrangements.  Sometimes  they  form  a  network — indeed 
a  mycelium — made  up  of  numerous,  nearly  parallel,  unbrauched 
threads,  crossing  each  other  at  different  levels ;  the  threads  are 
sometimes  straight,  but  Jiave  generally  a  wavy  outline.  This 
^condition  may  obtain  throughout  the  whole  preparation,  but 
pnerally  at  some  parts  the  filaments  are  extremely  irregular 
'and  much  convoluted. 

It  has  been  stated  by  several   observers   (Koch,   Bollinger, 
Siedamgrotzky,  &c.)  that  the  bacilli  are  always  motionless ;  but 
*if  Dr.  Cossar  Ewart's  observ^ations  are  correct,  this  condition  is 
not  constant.     He  says,  "  At   first  the  bacilli  were  absolutely 
aotionless,  but  in  some  cultivations,  after  keeping  the  tempera- 
ture at  33"  C.  (91'24*R')  for  a  few  hours,  a  great  number  of  them 
egan   to   move   actively   abi:)ut   the   field.      By   watching   for 
Bveral   hours  the  bacilli  in  a  part  of  the   field  enclosed  by 
"spleen   delris  and  blood-corj^uscles,  it  was   evident   that  they 
nil  resembled  each  other;  that  they  were  alternately  at  rest  and 
in  motion;  and  that  some  of  them  lengthened  out  into  filaments. 
^Wliile  at  rest  they  were  not  altogether  without  cliange,  for  clear 
ines   ajipearing  across   them   indicated   that   they   were  in  a 
f)rocess  of  division  into  segments.     Sometimes  a  number  of  rods 
moving,  and,  previous  to  lengthening  out  into  filaments, 
aged  themselves  into  patches  of  zooglea. 
'*  When  any  particular  rud  was  observed  for  some  time,  it  might 
be  seen  fii-st  slowly  to  move  backwards  and  forwanls ;  then  the 
aovementa  gradually   increased,   until   it  wriggled  in  a  very 
[*tive  manner  from  one  side  of  the  enclosed  space  to  the  other, 
laving  continued  active  for  some  time,  it  would  either  suddenly 
Hr  gradually  settle  down  again,  as  if  exhausted,  into  its  former 
luiescent  condition,     I  have  seen  rods  moving  wlien  with  the 
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Ko.   X.   Hartnack  they  appeared  from  half  an  incli  t<i  thi 

quarters  of  an  inch  in  length. 

"The  division  into  two  or  more  pieces  k  not  always  a  very 
rapid  process,  A  rod  which  was  watclied  nntil  it  dirided  was 
at  first  made  np  of  three  pieces,  and  one  of  them  from  the  1)6- 
ginning  looked  ns  if  it  nH;^ht  at  any  moment  detach  itself  from 
the  others;  but  after  six  hours  almost  constant  strugglinfr. 
though  by  that  time  able  to  remove  itself  half  its  own  length 
from  the  other  two  sey:merits,  it  wa,s  still  connected  by  a  verj* 
delicate  thi'ead,  and  before  separation^  which  took  place  after 
being  under  observation  for  over  seven  hours,  it  in  a  compara- 
tively short  time  was  almost  divided  into  two  segments,  so  that 
when  it  did  escape  from  the  other  apparently  inactive  pieces,  it 
wriggled  about  the  field  like  two  freely  moveable  links  of  a 
chain. 

*'  After  assuming  this  motile  phase  for  some  time,  the  rods 
k-ngthened  out  into  spore-bearing  filaments,  A  mouse  in- 
oculated with  the  spores  thus  obtained  died  in  foity-eight  hours, 
]>resenting  all  the  signs  of  splenic  fever;  and  thus  proving  that 
tlie  motile  rods  were  none  other  than  a  hitherto  undescribed 
phase  of  Bacilhts  anthracis, 

"  Wiat  the  conditions  are  wliich  lead  to  these  movements 
remain  tx»  be  discovered.  Apparently  tlie  same  conditions  do 
not  always  lead  to  the  same  results,  for  several  generations  may 
elapse  before  the  motile  phase  again  appears/" — (Dr.  Cossar 
Ewart>  in  Journal  of  Microscopical  Science,  vol  xviii.,  New 
Series.) 

Pasteur  stated  that  the  spores  of  bacilli  remained  toxic  after 
boiling;  and  after  being  subjected  to  a  pressure  of  twelve  atmo- 
spheres of  oxygen,  Dr.  Burdon  Sanderson  and  Dr,  Cossar  Ewart 
tested  the  accuracy  of  this  statement,  and  found  that  mice 
inoculated  with  the  boiled  and  compressed  solutions  remained 
quite  well. 

The  expeTiments  of  Bert,  however,  support  to  some  extent 
the  conclusions  of  Pasteur.  In  a  series  of  experiments  Bert 
submitted  anthrax  blood  to  the  action  of  considerably  com- 
I>ressed  oxygen,  and  found  the  bacilli  had  disappeared,  killed  by 
tlte  oxygen,  and  yet  the  blood  retained  its  virulence,  for  it 
killed  rabbits,  guinea-pigs,  and  dogs  inoculated  with  it;  and  in 
another  scries  of  experiments  Bert  took  antlirax  blood  contain- 
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bacilli,  and  added  drop  by  drop  of  absolute  alcohol  to  it, 
pm  a  precipitate  was  fonned,  and  which  was  dried  in  vacuum, 
dried  powder  was  injected  under  the  skin,  and  it  killed  a 
it,  a  guinea-pig,  and  even  a  dog. 
tbiB   alcoholiiied   precipitate  be   dissolved   in   water  and 
the  filtrate  is  still  virulent*    If  alcohol  is  again  added 
it  forms  a  floeculent   matter,  which  is  deposited  at  the 
>ni  of  the  vessel     Collected   on   a   filter  and   dried,   this 
pitate  is  still  toxic.     It  would  therefore  appear  that  the 
or  virulent  element  of  anthrax  resists  absolute  alcohol, 
that  it  resists  oxygen,  and  that  it  is  precipitated  by  alcohol 
soluble  in  water.    It  behaves  itself  something  like  diastase, 
»t  that,  whatever  may  be  its  nature,  it  c^in  reproduce  itself 
an  indefinite  extent;  widle  it  is  asseited  by  some  authorities 
diastase  cannot  reproduce  itself- 

itting  aside   the    conclusions  of    Colin — that  the  bacilli 

pie    transformation   of    the    blood-corpuscles — we   are 

tween   two   sets   of  conclusions.     Those   of   Koch   and 

point  to  splenic  fever  being  due  to  a  minute  organism 

wonderful   powers  of  resistance   and   reprn^luction ; 

something  independent  of  the  presence  or  absence  of 

or  vegetable  organisms,  and  which  resists  the  action  of 

'd  oxygen  and  absolute  alcohol,  which  would,  he  asserts, 

eiyihing  possessing  life :  this  sometldng  he  is  of  opinion 

itistance  analogous  to  diastase. 

mmI  containing  bacilli,  if  dried  in  very  thin  layers,  by  being 

tfj  the  ail'  in  a  sliady  place,  was  found  by  Koch  to  lose 

ilence  and  its  power  of  developing  elongated  fibres  after 

to  thirty  hours.     Thicker  layers  retained  their  powers 

far  two  or  three  weeks ;  and  some  still  thicker  for  four  or  five 

weeki    After  a  longer  time  they  were  never  capable  of  pro- 

^msi^  tlie  disease, 

Koch  aUo  found  that  if  the  baciUl  were  deprived  of  air  they 

When  rubbed  up  with  the  blood  or  aqueous  or^ntreous  humor 
^'w»ox,  and  placed  in  a  well  closed  glass  vessel,  there  quickly 
^Wed  an  odour  of  putrefaction ;  the  bacilli  disappeared  after 
Jwenty.fotif  hours  without  the  fibres  enlarging,  and  lost  their 
*ofetivQ  power.  That  their  death  was  due  to  the  absence  of 
^^yg^tt  was  shown  by  placing  a  drop  of  blood  infected  by  the 


CONTAGIOUS  DISFJISES. 


liacilli  under  the  Eiicroscope,  Examined  by  the  mioro-spei; 
scope  it  gave  the  bands  of  oxy-h£emoglobulin  ;  the  fibres  b 
drop  increased  four  or  five  times  in  length  in  three  hoMn, 
after  that  time  the  oxygen  was  clearly  used  up,  as  the  preseJUM 
the  absorption 'band  of  reduced  hiiemoglobulin  proved.  Fromi 
moment  the  growth  of  the  bacillar  fibres  ceased,  olthougb  t 
putrefaction  had  not  set  in, 

Wien  the  spores  and  bacilli  are  separated  from  tlie  blood 
filtration,  the  blood  is  said  to  be  rendered  innocuous;  a 
when  pregnant  animals  become  aflected,  or  have  been  inoculal* 
the  blood  of  the  fcetus  does  not  become  diseased,  and  oth 
creatures  can  be  inoeulated  with  it  and  suffer  no  hanH| 
intervening  membranes  acting  the  part  of  a  filter 
bacilli  also  disappear  in  liquids  in  the  presence  of  carbonic 
and  the  blood  soon  loses  its  specific  property* 

This  proves  that,  to  live  and  grow,  the  bacilli  require 
absorb  oxygen  and  give  out  curbonic  acid ;  hence  they  are  wl 
M,  Piisteur  terms  **  aerobic."  If  the  fluid  which  contiiiu^  tin 
Ijcgins  to  putrefy  they  are  destroyed,  not  only  by  being  depri^ 
of  oxygen,  but  by  being  bronglit  into  contact  with  other  oi^anisi 
sucli  as  the  vibrios  of  putrefaction,  in  the  pi-esence  of  wliicli, 
of  all  other  low  forms  of  organisms,  tliey  either  do  not  develc 
at  all,  or  develop  with  great  difficulty.  The  vibrios  of  put 
faction  are  not  terobie,  and  cease  to  move  when  brought 
contact  with  oxygen;  disappear,  being  tmnsformed  into  refmctil 
corpuscles,  which  in  a  suitable  soil  reproduce  motile  vibri< 
and  multiply  with  extreme  rapidity  in  a  putrefying  tlnid ;  if 
animal  be  inoculated  with  it  when  in  this  condition,  it  docs  i 
die  of  anthrax,  but  of  septicaemia,  the  symptoms  of  wliidi,wb( 
produced  in  guinea-pigs  with  the  blood  of  a  horse  which  hi 
been  dead  of  charbon  twenty-four  hours,  and  wliich  contaim 
vibrios  of  putrefaction  as  well  as  some  bacilli,  and  with  thcbli 
of  a  cow  which  had  been  dead  forty-eight  hours,  and  whi 
contained  a  prepniiderating  quantity  of  vibrios,  were  viol" 
inflammation  of  tdl  the  muscles  of  tlie  abdomen  and  limbs,  ^ 
here  and  there,  especially  on  the  ears,  bulhe  tormed  contaiaii 
gas.  The  blood  was  ditlliient,  and  on  examining  these  aaiuM 
immediately  after  death,  M,  Pasteur  found  that  the  muscles 
filled  with  active  vibrios  of  putrefaction,  and  in  the  peritoui 
cavity  they  had  undergone  extraordinary  development;  one  dit 
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r  taken  from  an  animal  etill  living,  affected  another 
prafoundly^  while  a  drop  of  blood  from  the  heart  had  no 


Again^  dilution  of  the  fluid  containing  the  bacilli  with  a 
lie  amount  of  water  has  no  effect  on  its  virulence,  but 
[hjgSi  quantity  destroys  it,  and  traces  of  carlioUc  acid  prevent 
\  development  of  the  bacilli. 

It '      '      i  stated  that  tlic  ba<?illi  destroy  life — (1.)  Byactinj^ 

it.  its,  depriving  the  blood  of  its  oxygen;   and  (2.) 

mechanically  obstructing  the  blood-vessels.     Against  both 

i  Iheories  must  be  placed  the  fact  that  they  are  very  few  in 

ober,  indeed  often  absent  altogether  in  the  blood  during  life. 

Antlirax  is  not  transmittc*d  Ijy  infection  from  one  animal  to 

r,  for  animals  kept  in  the  closest  proximity  to  diseased 

!«»,  a&d  placed  under  the  most  favourable  conditions  for  infec- 

[tifln  through  the  air,  do  not  become  diseased. 

Mice  and  rabbits  seem  capable  of  eating  food  containinj:^ 
IttdUi  with  impunity,  and  flies  can  gorge  themselves  with  tlie 
infected  bloctd  and  eulTer  no  harm ;  but  horses,  cattle,  pig8, 
4ogi,cat5,  and  ferrets  succumb  after  partaking  of  food  and  water 
WHitsLmiuated  with  the  virus. 

The  local  effects  of  inoculation  of  the  skin  with   anthrax 
Wood  is  as  follows : — ^In  twenty-four  hours  there  is  redness  of 
the  spot,  with   heat,  swelling  of  the  skin  and  su1x:utaneou8 
iawe. extending  from  a  third  of  an  inch  to  an  inch  in  depth. 
The  swelling  increases  in  forty-eight  hours  to  perhaps  two 
Miei,  and  on  the  third  day.  if  the  animal  survive,  to  several 
I  iiwiliei;  the  heat  and  redness  l)eing   most  intense  at  the  in- 
oculated spot.     The  process  extends  in  the  connective  tissue, 
I*«iciilarly  along  the  track  of  the  lymphatics.     In  superficial 
JU(<cuJutioa3  bacilli  can  be  seen  in  every  instance  in  twent}'- 
w  hours^  at  a  distance  only  of  about  one-fouith  of  an  inch, 
"Ut  tfaeir  after  extension  is  not  proportionate  to  the  extent  of 
'jtamefaction,  nor  does  the  serum  found  in  tlie  swelling  con- 
[■many  of  them  until  after  forty-eight   hours,  when   great 
IJiaatitiea  will  be  found  in  it;  when  the  vims  is  injected  into 
Sitaneous  tissue  death  may  occur  without  bacilli  being 
\ihe  point  of  injection. 
Whether  the  opinion  advanced  by  Koch  and  others  be  correct, 
^•81111  not  very  clear. 
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The  production  of  the  disease  by  inoculation,  particukrljr  i 
cultivated  spores,  is  a  strong  proof  in  its  favour;  but.  on 
other  hand,  the  facts  that  the  disease  is  often  produced  by  ot 
feeding,  even  on  food  of  good  quality;  that  the  bacilli 
seemingly  not  present  until  the  disease  has  made  considec 
progress,  until  in  fact  tlie  animal  is  at  the  point  of  death,  wi 
its  temperature  is  considei-ably  diminished  j  that  (acconiing| 
Dr.  Cossar  Ewart)  the  development  of  the  bacilli  is  at 
checked  by  a  temperature  of  from  37*  to  40*  C.  (9836' 
104**  r„  the  natural  tempemture  of  the  ox  being  about  10?  F)! 
and  judging  the  results  of  the  experiments  of  Bert,  and  havij^ 
knowledge  of  the  remarkable  outbreak  amongst  calves  whicj 
had  never  tasted  any  food  but  what  milk  they  sucked,  i\i 
dams  being  healtliy,  one  is  forced  to  the  conclusion  tliat  i 
disease  is  due  to  a  virus  which  renders  the  blood  a  fit  habitt 
for  this  peculiar  organism,  between  the  spores  of  which  and  1 
virus  there  seems  to  be  an  almost  indestructible  affinity. 

The  experiments  of  Fanum  of  Copenhagen  in  1856,  audi 
more  recent  ones  of  Dr,  Burdon  Sanderson,  1876,  with  an  i 
ficially  prepared  septic  fluid,  are  very  interesting,  and  lo  . 
extent  bear  upon  the  question* 

Panum's  earlier  researches  wei'e  directed  to  the  particip«ti 
of  the  minutest  living  forms  in  the  production  of  the  sympitoli 
of  septicaemia.  "  Is  it  the  case/*  he  inquired,  **  that  tlie  3 
scopic  organisms  which  are  always  in  putrid  liquids  stJiud  i 
such  relation  with  the  group  of  symptoms  wliich  are  olttt'n<:<l 
when  such  liquids  find  their  way  into  the  circulating  blood  nt 
into  the  tissues,  that  these  symptoms  cannot  present  theiusd>'B* 
if  tlio  infecting  liquid  is  either  deprived  of  its  organisms*  p^ 
subjected  to  some  process  by  which  their  vitality  is  destroyed  T 
This  question  Panum  answered  in  the  negative. 

Having  first  carefully  studied  the  pathological  process  itself. 
80  as  to  determine  its  characteristics,  and  to  be  able  to  re* 
them  with  certainty,  and  having  ascertained  that  they  wcu  -■ 
constant  results  of  the  introduction  into  the  circulation  of  certain 
kinds  of  putrid  infusions,  he  set  to  work  to  devise  a  metl 
which  the  influence  of  the  particular  factor  of  which  the  jh-   , 
was  in  question,  namely,  the  living  organisms  contained  in  s\iA 
infusions,  could  be  separately  tested*     With  this  view,  the  M' 
lowing  plan  of  experiment  w^as  adopted.     An  infusion  of  flesh 
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having  been  aUowed  to  stand  in  a  warm  room  for  two  or  three 
weeks,  was  carefully  filtered,  then  boiled  for  several  hours,  and 
aally  evaporated  to  dryness  on  a  vapour  bath.  The  thoroughly  dry 
sidue  was  then  digested,  first  with  cold  and  then  with  boiling 
alcohol  After  the  alcoholic  extract  had  been  removed  and  set 
aside,  the  insoluble  residue  was  extracted,  first  with  cold  and  then 
with  boiling  distilled  water,  and  filtered  hot.  The  aqueous  extract, 
which  obviously  contained  exclusively  matter  insoluble  in  abso- 
lute alcohol,  when  iaijected  into  the  circulation  of  dogs,  in  a 
number  of  instances  produced  all  the  symptoms  of  septic  infec- 
tion, namely : — In  about  half  an  hour  after  the  injection  the 
animal  began  to  be  unwell.  About  fifteen  minutes  later  there 
were  horripilation  along  the  back,  and  slight  twitchings  of  the 
muscles  of  the  extremities.  Soon  after,  retchings  commenced, 
and  ropy  saliva  was  copiously  discharged  from  the  mouth. 
Then  followed  repeated  efibrts  to  discharge  fsec^s,  the  evacua- 
tions being  at  first  natural,  then  accompanied  with  much  mucus. 
At  the  end  of  two  hours  the  pulse  was  accelerated,  the  pupils 
strongly  dilated,  and  the  depression  was  so  great  that  the  animal 
was  unable  to  stand,  the  ahine  symptoms  remaining  as  before. 
After  the  fourth  hour  the  animal  began  to  improve.  The  fol- 
lomng  morning  it  was  wilhng  to  take  food,  and  was  rapidly 
recovering.  It  w^as  then  killed  by  pithing,  and  then  imme- 
diately dissectetL  Tlie  only  pathological  appeanmces  observed 
were  those  referable  to  the  intestine.  The  mucous  membmne 
of  the  duodenum  exhibited  tracts  of  congestive  hypera^mia,  and 
it  was  so  mucli  swollen  that  the  patches  of  agminate  glands 
appeared  as  insidar  depressions. 

On  these  fact.s  Panum  comments  as  follows : — "  It  appears  to 
me  hardly  possible  that  any  one,  in  face  of  these  observations, 
can  seriously  believe  that  here,  notwithstanding  the  filtration, 
the  boiling  prolonged  for  hours,  the  evaporation  to  dryness  at 
the  boiling  temperature,  the  digestion  with  cold  and  boiling 
absolute  alcohol,  the  extraction  with  boiling  water,  and  the  final 
filtering,  living  organisms  were  still  present  which  were  not 
destroyed :"  and  concludes — "  That  it  may  be  regaMed  as  a  com- 
pletely established  fact  that  there  exists  in  putrid  fluid  a  specific 
chemical  body  which  is  soluble  in  water,  and  is  eudowed  with 
the  property,  when  introduced  into  the  eirciJating  fluid,  of 
into  existence  that  peculiar  group  of  symptoms  which 
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are  recogniaed  as  tbose  of  septic  infection — ^retaining  tliat  poi 
notwithstanding  that  the  liquid  is  exposed  to  up  '     '     M 
ment  of  such  a  nature  as  to  annihilate  or  destroy  lity( 

whatever  living  organisms  might  previously  have  been 

Wliilst  giving  full  credit  to  tlie  correctness  of  Panum  3  ei 
ments.  Dr.  Eurdon  Sandei*son  suya  that  the  tenns  in  which 
conclusions  are  expressed  may  be  open  to  cavil;  but  at  the  i 
time  it  would  have  been  better  for  pathological  science  if 
had  not  been  so  much  overlooked,  for  the  facts  upon  wliicli  I 
are  based  are  quite  irreconcilable  with  the  too  often  carthall 
received  assumption  that  the  process  of  septic  infection  is  d^ 
pendent  on  the  development  of  a  living  contagium;  antl^ 
the  view  of  testing  the  solubility  of  the  contagiura.  Dr.  Biw 
Sanderson  instituted  a  series  of  experiments     He  says  (Rep 
of  Medical  Officer  of  Privy  CouncQ  and  I^caJ  Government  I 
1876) — *'  In  my  researches  on  contagium,  published  in  18T^ 
I  bad  arrived  at  tlie  conclusion,  which  I  Lliink  I  may  ventuicl 
say  has  now  been  very  generally  accepted,  that  every  contagifll 
consists  idtimately  of  particles  not  soluble  in  water.    It  I 
admitted  that  the  deleterious  agent  in   septicaemia  does 
consist  of  living  organisms,  it  appeared  to  me  possible, 
indeed,  for  several  reasons,  probable,  that  it  would  be  frnind  i 
resemble  the  contagia  in  beiug  particulat*i,  Le,,  tliat  the  mati 
although  in  the  ordinary  sense  soluble  in  water,  might  yet  i 
gist  of  particles  so  minute  as  to  be  incapable  of  so 
light  as  to  render  the  liquid  in  which  they  are  susponl 
opalescent,  and  to  be  irremoveable  by  any  of  the  or 
methods  of  filtration. 

"  In  order  to  determine  this  important  question,  I  filtelj 
liquids,  prepared  in  the  same  way  as  tliose  of  Panum,  thp 
porous  porcelain  under  pressure.     The   result  was  so  far 
accordance  with  my  expectations,  that  I  found  that 
were  produced  in  the  liquid  extract,  which  were  of  such  a  Bfttf 
as  to  deprive  it  simultaneously  of  its  oflensive  smell,  its  poiaoo 
action,  and  of  its  reiiiarkable  power  of  generating  bacteria.  Tlj 
these  tlii"efi  changes  stood  in  anything  more  than  concomiti 
relation  to  each  other  cannot  of  course  be  asserted;  there  is  1 
sutficient  ground  for  regarding  them  as  attribut<;s  of  one  aa^I 
tlie  same  substance. 

"  Before  filtration,  the  extract,  notwitliatanding  tlxat  it  u  pc^ 
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limpid,  always  exliibita,  under  high  powers  of  the  micro- 

,  certain  sharply  defined  particles.     These  bodies,  which 

I  of  8\ich  extreme  minuteness  as  to  be  only  just  within  the 

litR  of  microscopical  visibility,  present  no  recognisable  con- 

damcteTs  either  of  form  or  size,  so  that  I  am  entirely 

to   attribute  to   them   any  morphological   signiiicance. 

are  entirely  absent  in  liquids  which  have  been  pasaed 

i  once  through  porous  porcelain* 

•The  fact,  has  now  been  proved  that  vinilent  septic  fluids,  even 

absolutely  free  from  bacteria  or  their  germs,  can  be  de- 

I  of  their  virulence  by  filtration  through  porous  porcelain ; 

be  greatest  caution  must  be  used  in  drawing  inferences 

nit 

Hie  oxily  safe  form  indeed  in  which  any  conclusion  can  be 
on  the  subject  is  the  negative.  From  the  mode  of 
[irtparation,  it  can  scarcely  be  supposed  that  the  agent  is  a 
living  or^nism.  It  can  farther  be  stated  that  it  is  not  an  albn- 
miaous  compound,  for  the  absence  of  bodies  of  this  class  is  proved 
Wlhe  chemical  properties  of  the  liquid  before  filtmtion.  Its  com- 
plete removal  by  filtration  renders  it  probable^  but  by  no  meana 
certain,  that  it  is  not  a  crystalline  body,  soluble  in  water*  The 
^\j  group  of  bodies  to  which  its  properties  suggest  comparison 
ii  tlmt  of  the  so-called  *  unformed  ferment^/  "* 


VARIETIES  OF  ANTHRAX, 

Tint  moiB  recent  investigators  are  disposed  to  confine  the 
^  antlirax  to  that  form  of  disease  cliaracterised  by  black 
toonr,  associated  with  the  presence  in  the  economy  of  the 
^Uu  anthracu ;  but  as  the  term  merely  indicates  a  symptom 
— aamdy,  a  black  tumour,  the  charbon  (coal-like)  of  the  French — 
^  iftfcnd  to  include  under  it  all  those  <liaeases  in  which  it  is  an 
^^ppeasion  or  a  symptom,  contenting  myself  by  pointing  out  in 
*^»ich  of  them  the  bacilli  have  been  discovered,  and  which  are 
!'^>'ftl  to  be  contagious, 

^%a1>ert  designates  anthrax  or  charbonous  diseasea  as  foul 
^''ectionfl  of  different  natures,  and  external  tumours  terminatin!:^ 
^^  njortitication  of  tlie  tissues,  and  divides  them  into  three 
k«nU,  namely : — 

k,  Charbonous  or  Anthrax  Fever, — In  this  form  there  are  no 

1  See  Suppleoient, 
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external  manifestations,  and  it  is  rapidly  fatal ;  the  pod  mortn 
appearances  being  engorgement  and  congestion  of  the  spleeo 
liver,  mesentery,  intestinal  mucous  membrane,  the  sublambai 
tissues,  lungs,  and  heart  In  some  cases  death  is  preceded  bj 
roughness  of  the  coat,  dry,  hot  skin,  excessive  sensibility  over 
the  dorso-lumbar  region,  choking  cough,  glairy  dischaige  from 
the  nostrils,  and  a  quick,  strong  piilse.  Sometimes  the  animil 
may  live  long  enough  for  level  tumours  to  form  under  the  skm; 
but  very  often  the  patients  succumb,  without  presenting  the  least 
symptom  of  the  malady,  in  a  few  hours  after  the  first  appeanmoa 
of  illness.  One  remarkable  instance  of  the  rapidity  of  dealk 
from  anthrax  occurred  in  the  practice  of  the  author  on  the  26& 
March  1879.  The  animal  was  a  carriage  horse,  which  had  been 
driven  from  Liberton  to  Edinburgh,  being  in  apparently  perfed 
health  when  it  left  home,  and  did  its  work  up  to  the  vey 
moment  of  its  death,  which  occurred  on  the  street,  just  as  the 
owner's  wife  was  stepping  into  the  carriage  at  a  shop  door.  Tha 
carcase  was  sent  to  the  college  for  an  opinion  as  to  the  cause  of 
death.  Upon  dissection  it  was  discovered  that  the  right 
auricle  was  ruptured  in  two  places,  both  it  and  the  walls  of  the 
ventricle  being  chronically  atrophied  and  attenuated.  A  laige 
black  tumour  was  found  in  the  lungs,  and  the  pulmonaiy  aiteriei 
were  engorged  with  black  tarry  blood,  which,  when  microscopi- 
cally examined,  was  found  to  contain  the  bacilli  in  a  most 
perfect  form,  and  very  numerous  indeed  ;  Dr.  Hamilton,  patho- 
logist to  the  Eoyal  Infirmary,  and  Dr.  Cossar  Ewart,  to  whom 
Uie  blood  was  submitted  for  examination,  stating  they  were  as 
perfect  as  any  specimens  they  had  ever  seen. 

Doubtless  the  death  of  this  animal  was  immediately  due  to 
the  rupture  of  the  auricular  walls,  but  the  condition  (fulness)  oi 
the  vessels  and  the  lungs  made  it  apparent  that  the  animal  coulc 
not  have  lived  many  minutes,  even  if  the  heart  had  not  given  waj 

2d.  Symptomatic  Cliarhon,  in  which  there  is  a  general  morbi< 
state  succeeded  by  external  tumours.* 

^d.  Essential  Charlo7i,  or  that  form  of  external  tumour  unprc 
ceded  by  fever  and  resulting  from  inoculation ;  the  malignaii 
pustule  of  Dr.  W.  Budd — a  form  rarely  met  with  in  the  lowts 
animal. 

^  See  Supplement, 
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ANTHRAX  IN  THE  HORSE. 

liimx  in  the  horse  rarely  occurs  in  this  eountTy,  but  is 
nt  in  India,  where  it  is  said  to  attack  the  elephant  as 
other  animals,  and  is  there  tenned  '*  Loodiana  Disease/' 
Africa  the  '*  Horse  Sickness.*' 
Symptoms, — I.  Without  extei^al  eruptiotL 
The  animal  may  appear  dull,  walking  with  a  heavy,  feeble 
then  falls  prostrate  in  a  state  of  somnolence;  if  it  be 
i^j,  the  head  hangs  down,  resting  on  the  manger  or  other 
body.  It  sometimes  stands  back  in  the  stall,  resting  the 
Ifody  on  Uie  side,  and  finally  becomes  restive,  stamps  with  the 
Ifiet,  looks  to  the  sides  and  flanks,  and  shows  other  signs  of  colic. 
If  the  disease  corner  on  whilst  the  animal  is  at  work,  added 
to  the  above  symptoms  there  is  extreme  lassitude,  great  weak- 
IKS?  of  the  lumbar  muscles  and  posterior  extremities,  with  stag- 
gering ^niit  The  skin  has  lost  its  suppleness,  is  hot,  and  slightly 
ircpiUte^  on  the  back,  over  the  kidneys,  and  sides;  the  coat 
ismugh  and  bristly  in  some  parts;  and  there  are  partial  or 
genenj  tremblings  of  the  muscles,  and  flow  of  saliva  from  the 
aiouth,  There  ore  sweats,  alternating  from  hot  to  cold.  At  the 
o(  the  ears,  and  behind  the  elbows,  the  veins  become 
lied  in  volume.  Above  all,  the  lymphatic  ganglia  of  tlie 
poin  are  swollen  ;  and  if  the  horse  be  entire,  the  testicles  move 
ttpidly  up  and  down.  Great  excitement  now  sets  in,  the 
•iumI  is  irritable  and  timorous,  and  afterwartis  becomes  uncon- 
sfcioiw  of  all  around.  The  conjunctivte  are  yellow  or  reddish- 
ydlov;  ftnd  sometimes  petechial  spots  are  present  on  the  visible 
Duioous  membranes. 

The  pulse  is  small  and  thready ;  the  beatings  of  the  heart  are, 

Wevcr,  strong,  and  are  accompanied  by  a  metallic  tinkle*    The 

'^^^iralion  is  always  irregular. 

These  symptoms  may  insensibly  disappear,  or  may  be  suc- 

ticrd  eruption.     At  other  times,  even  aft-er  the 

ed  to  rally,  aggravation  of  the  symptoms  takes 

r^   The   animal  grinds  ita  teeth,  has  violent  colic,  rolls 

carrying  ita  head  to  its  flanks ;  the  muscles  of  the  head 

Beck  are   agitated  by  convulsive  movements  j   the  eyes 

**B  liaggaid  and  wandering ;  the  mucous  membrane  injected, 

"^  of  a  brown  or  red  tinge ;  the  heart  beats  with  extreme 
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violence,  very  irregularly,  and  accompanied  by  a  strong  meb 
sound;  tlie  pulse  is   trembUng  or  double,  and  very  uraa 
the  respirations  tumultuous  and  agitated ;  the  nostrils  dikb 
and  clote  of  yellow  serosity  and  blood  escape  by  the  aa 
the  mouth  is  filled  with  a  mucous  foam,  the  tongue  is  im 
and  of  a  deep  bluisli-red  culuur ;  tears,  sometiiiies  tinged 
blood,  flow  from  the  sunken  and  haggard  eyes.     The 
is  sensitive  when  pressed   upon,  tympanitic,  and  the  txa 
mental  matters  are  often  liquid  and  mixed  with  blof)J  do 
the  rectum  is  often  everted,  api^aring  as  a  tumour^  folded  i 
livid ;  the  tempemture  of  the  skin  is  lowered  ;  the  counts 
is  particularly  anxious,  the  face  shrunken.     The  muscular  I 
now  becomes  exhausted;  the  animal  falls  to  the  ground;  coj 
vulaions  come  on,  more  particularly  of  the  neck  and  cyA-'^^"''''- 
and  finally  it  succumbs,  after  a  few  moments  of  cabni: 
succeeding  a  paroxysm,  always  precedes  death.    The  disc 
teiTuinat'e  in  from  six  to  forty-eight  hours  after  the  manif© 
of  the  first  symptoms.     The  ordinary  time  is  from  twelve  ^ 
twenty-four    hours,   unless    external    eruption    eliminat€0 
morbid  material  from  the  body. 

Young,  fat,  and  plethoric  horses  offer  less  resistance 
those  whicli  are  lean  and  in  good  condition. 

During  the  prevalence  of  epizootics,  or  under  special 
tUtions,  charbonous  fever  affects  in  diilerent  ways.  It  is  s 
times  first  manifested  by  haemorrhage  from  the  nose  or  anus, 

II,   With   external   ernptioTis. — In  the  course  of  charbono^ 
fever,  often  at  its  commencement,  the  fii'st  observable  sigm  j 
tumours  on  the  surface  of  the  body.     These  tumours  serve  Ml 
base  to  all  the  divisions  and  subdivisions  of  charbon^  follow 
their  fonn,  volume,  situation ;  the  degree  of  virulence  of 
accompanying  fever ;  the  resistance  which  they  oppose  to  te 
peutics ;  and  finally,  the  physically  morbid  character  which  the; 
present    They  are  thus  divided  into  glmBo-anihrax  ;  aiHtrdi 
(in    front    of   heart) ;    cutset   noire,    black-leg ;    essential 
symptomatic;   benign  and  malign;  charbon  GsdcmcUeux, 
Tnonetix;   charhan  hlane  (white  charbon);  charbon  nmr  (b 
charbon).    All  these  tumours  are,  however,  the  symptoms  oft 
same  disease.     They  are  critical  emptions  due  to  a  preservati^ 
eliminatory  power,  excited  to  expel  from  the  organism  what  J 
morbid  and  injurious. 
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Seat  and  anatomical  cliarader  of  the  tumours — htUons  (huhoes), 
^They  are  developed  principally  in  the  subcutaneous  areolar 
tissue,  in  those  parts  of  the  body  wliere  it  is  loose  and  abundant, 
I  ftd  well  as  in  the  lymphatic  glands  and  muscular  tissue. 

The  development  of  these  timjoiirs  is  signalized  by  he^tofthe 
skin,  standing  out  of  the  hairs,  and  often  by  slight  crepitation 
in  the  areolar  tissue  when  the  skin  is  tliick.  At  the  beginning 
they  feel  as  nodosities  placed  in  the  areolar  tissue.  Each 
nodosity  is  about  the  size  of  a  walnut,  simple  or  compound  in 
structure,  round  or  irregular  in  form,  and  adhering  to  a  pedicle 
at  ita  base.  They  are  painful,  and  the  sensibility  of  tlie  sur- 
rounding tissue  13  increa-sed.  When  touched  by  the  hand,  a  local 
shivering  like  a  subcutaneous  beating  m  felt:  this  character  is 
special  to  charbon. 

The  plienomenon  of  crepitation  arises  from  the  affected  tissue 
cvolring  gas  r  this  constitutes  crepitant  and  emphysematous 
charbon,  and  when  emphysema  occurs  the  tissues  lose  ttieir 
,  sensibility,  for  on  plunging  a  lancet  into  them  the  animal  does 
not  evince  any  pain.  The  liberated  gas  is  feet  id,  and  a  brownish 
or  black  fluid  escapes  through  the  lancet  puncture.  This  fluid 
corrodes  and  depilates  the  skin. 

Emiorged   tumours.— These  tnmours  are  uniform ;   the   skin 
by  which  they  are  covered  is  tense,  cold  to  the  toucli,  crepi- 
I  tant,  and  emphysematous ;  they  exist  on  the  back,  sides,  and 
quarters,  and  may  extend  and  embrace  the  walls  of  the  ab- 
domen, sheath,  or  mammary  gland,  perineum,  vulva  or  penis, 
I  anus ;  but  they  generally  affect  the  head,  and  extend  down- 
|- wards,  even  to  the  chest,  and  as  they  increase  the  animal  shows 
I  signs  of  sufibcation,  and  if  not  speedily  relieved  death  ensues 
!  in  a  very  short  time.     This  sw^elling  of  the  head  is  a  prominent 
symptom  of  the  disease  as  seen  in  India. 

Olos&O'AfUhrax. — On  the  surfaces  of  the  mucous  membranes, 
as  the  tongue,  or  inside  of  the  lips,  when  tumours  exist,  phlycteniB 
are  sometimes  seen,  var}ing  in  size  from  that  of  a  nut  to  a  hen's 
tgg,  constituting  a  softened  mass  filled  wdth  a  sero-albuminous 
liquid  of  a  brown  or  yellow  colour,  corrosive  and  acrid,  destroy- 
1  ing  the  tissue  which  surrounds  it,  and  causing  the  formation 
'  of  ulcers. 

These  phlyctenae  ordinarily  form  some  hours  before  death ;  they 
are  simple  or  multiple,  of  a  yellow-grt^y  colour,  itisting  on  tUtj 
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surface  of  tlie  mucous  membrane ;  and  their  formation  comciji 
with  tinnefaction  of  the  surrounding  tissues.     The  tongue  tbea 
swells  and  han<^s  out  of  the  mouth,  becomes  of  a  bluish  or  mul- 
berry colour,  and  when  the  vesicles  on  its  surface  ar- 
its  movements,  ulcers  form  with  a  red  centre  and  a  LL*.,*    ,.  ,m^ 
ference,  discharging  ichorous  Uquid  mixed  with  saliva  and  blooA 
The  swelhng  may  extend  t-o  the  base  of  the  tongue^  to  the  paiotili 
region,  and  the  animal  may  die  of  snfibcation. 

In  animals  which  have  white  skins,  or  in  which  the  eru] 
takes  place  in  parts  of  the  body  void  of  hair  or  wool,  red,  hnm, 
violet,  or  mulbeny  spots  of  bloody  effusion  are  seen*  Tbei« 
spots  are  independent  of  the  tumours  and  extravasations,  ami 
sometimes  exist  on  the  surface  of  the  tumours.  They  are  moii  i 
comnujuly  seen  in  the  pig  and  sheep. 

Ecehynioses   are   seen   on  the  visible  mucous  membi 
Wlien  tlie  fever  proj^resses   slowly  these  spots  unite  by 
Huence,  and  suriTiund,  notably  in  the  pig  and  sheep,  the  wl 
body.     Some  of  them  become  crepitous  and  emphysemai 
others  take  the  form  of  tumours,  passing  rapidly  to  the  si 
gangrene.     In  addition  to  these  eruptions^  there  is  often  a 
ness  and  swelling  of  the  throat,  infiltration  at  the  upper  m 
the  tmchea,  and  a  dischai^e  of  a  lymph-like  material  from 
nostrils. 

Charbonous  tumours  are  generally  of  a  black-brown  col 
The  pldycteme  are  filled  witli  a  brown  liquid,  which  is  vi 
irritating;  it  sweats  on  the  surface  as  drops  of  cold  serosil 
The  tumours  have  little  tendency  to  suppuration,  and 
become  gangrenous.  If  these  s}'mptoms  are  added  to  lh< 
furnished  by  the  mucous  membranes,  no  difficulty  need  be  i 
in  diugnosiug  charbonous  tumours,  phlegmonous  and  gangrcDOi 

Termina(io7is.—-VihQn  the  tumours  resist  mollification, 
terminate  by  delitescence,  by  suppuration,  and  by  metastasis. 

Ist,  Udiicsciiur, — The  morbid  products  are  effused,  and 
fititute  tumours,  which  are   reabsorbed  and  expelled  by 
excretory  organs.     Examples  of  this  kind  of  teiinination  toi 
been  observed  by  veterinarians  in  Africa. 

2d.  tSupjmration. — When   the   tumours  progress   in  a 
manner,  indurating   gradually,  suppuration    may  be 
about  by  therapeutic  and  surgical  means.     Hesolution  is  sla 
induced^  and  it  is  not  without  pain  that  the  necessaiy  supporal 
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can  be  provoked.  The  animals  remain  poor  and  unthrifty,  and 
often  in  the  horse  glanders  and  farcy  conclude  this  morbid  state. 
3d  MdaMasis. — The  amelioration  of  the  symptoms  which 
succeed  the  development  of  tumours  is  not  often  lasting.  The 
products  are  reabsorbed  and  carried  anew  into  the  circulation. 
This  unhappy  crisis  is  announced  by  the  reappeamnee  of  all  tit e 
symptoms  proper  to  charbonous  fever;  their  euccession  is  so 
rapid  that  death  may  take  place  in  from  eight  to  ten  hours. 


SYMPTOMS    OF    AKTimAX    FEVER    IN    HORNED    CATTLE,   APOPLECTIC 
ANTHRAX,  SPLENIC  APOPLEXY,  SPLENIC  FEVER. 

The  symptoms  in  the  ox  are  very  analogous  to  those  in  tlio 
liorse.     The  ox  suddenly  goes  off  its  feed;  mmination  is  sus- 

[pended;  there  are  rigors  and  tremblings;  partial  sweats  bedew 
the  body,  which  is  alternately  hot  and  cold.     The  dorso-lumbar 

I  region  is  excessively  tender  to  pressure,  and  w4ien  it  is  the  seat 
of  the  tumoiu*,  very  acute  pain  is  thus  caused  ;  the  gait  becomes 
staggering,  and  tlie  animal  rapidly  exhausted.     A  recumbent 

ipoatui'e  is  almost  constantly  maintained ;  the  animal  will  now 
and  then  attempt  to  rise,  but  will  rarely  succeed  in  doing  so. 
When  standing,  the  back  is  arched,  the  legs  stiff  and  rigid,  but 
the  standing  posture  is  not  long  maintained.  The  animal  looks 
towards  its  flank,  falls  into  convulsions,  and  expels,  without 
much  efifort,  soft  and  bloody  matter  by  the  anus.  The  heart 
beats  with  violence  against  the  thoracic  walls;  the  pulse  is 
Bmall,  rapid,  irregular,  intermittent,  and  sometimes  double ;  the 

I  conjunctivae  red,  injected,  and  reJlect  a  blackish- red  tint ;  tlie 
respiration  is  panting  and  plaintive ;  there  is  tympanitis  of  the 

I  abdomen ;  the  tongue  is  bluish-red,  and  the  mouth  filled  with 

'  mucus;  blood  escapes  from  the  nose ;  the  eyes  are  sunk  in  their 
orbits,  and  tears  tiow  over  the  cheeks.  The  areolar  tissue  of  the 
back  and  sides  liecomes  crepitous  to  the  touch,  and  the  animal 
dies  during  a  convulsive  exacerbation,  or  during  the  succeeding 
calmness.  In  some  animak  the  excitement  is  so  great  that  it 
is  dangei'ous  to  go  near  theuL  The  rapidity  w^ith  which  the 
symptoms  succeed  each  other  is  variable,  death  taking  place  in 
the  space  of  from  a  few  minutes  t^  twenty  hours. 

In  outtle  above  two  years  old,  particularly  milch  cows,  tlie 
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local  lesioBS  are  often  confined  to  great  ccmgestion  of  ttie  apW 
and  to  a  lesser  extent  of  the  liver  and  mucona  membrane  of  1 
intestinal  canal.  In  other,  but  rarer  instancei^,  the  engor^ 
may  be  in  the  lungs,  and  should  the  animal  survive  for  aome  < 
decomposition  of  tlie  extravasated  blood  is  established,  as 
pressed  by  fcetor  of  the  breath ;  the  decomposed  extiav 
blood  being  absorbed  into  the  circulation,  causing  death 
septiciemia,     I  have  also  seen  this  condition  in  a  sncking  calt^ 

In  true  splenic  apoplexy  the  spleen  is  often  much  enla 
broken  down  in  structure,  and  its  capsule  distended  with  a  i 
of  tar-like  blood.     If  one  end  of  the  organ  be  elevated,  it  i 
be  seen  that  the  blood  will  gravitate  into  the  most  dependd 
part,  showing  that  the  splenic  tissue  is  disintegrated,  and  1 
the  blood  is  more  or  less  Huid* 

Death  from  splenic  fever  is  very  sudden ;  in  many  ins 
an  animal  seen  a  few  houi-s  before  apparently  in  good  healtli| 
found  deadj  death  liaving  apparently  occurred  without  a  strug 
If,  however,  the  disease  is  not  so  rapid  in  its  course,  it  marl 
noticed   that   there  are  various  alterations  in  the  *' 

in  some  instances  an  animal  will  be  unwell  for  sc  _. 
suHering  from  a  remittent  fever;  one  day  very  ill,  with 
feeble  pulse,  hurried  and  painful  breathing,  red  and  injii'tK 
eyes,  hot  mouth,  irregularity  of  tlie  bowels  and  redness  of  I 
urine.  After  continuing  for  some  hours  Uiese  symptoms] 
subside,  and  the  animal  commence  to  eat  and  ruminate, 
iebrde  symptoms,  however,  often  return,  and  in  the  enJ  th 
sufferer  too  often  succumbs. 

In  another  form  of  anthrax  without  external  tumours, 
most  prominent  sign,  in  addition  to  the  general  disturbaucej 
the  passage  from  the  bowels  of  quantities  of  dark-coloured  W'^od; 
and  the  disease  is  then  denominated  CTittrie  or  abfbmfuii 
ch(/rho7i,  the  post  mortem  characteristics  being  congestiati  of  tlw_ 
intestinal  mucous  membrane,  more  particularly  in  the 
intestines,  which  are  covered  %vith  petechial  spotd,  with  iacipiei 
t:iceration  in  tlieir  centres ;  extravasations  of  dark-coloufl 
blood  into  the  canal,  and  very  often  extravasations  into  the  suS 
lumbar  areolar  tissue ;  the  fatty  mass  surrounding  the 
being  loaded  with  extravasated  blood,  in  a  disintegrated,  broken 
down,  tarrj^  semi-fluid  condition,  or  covered  with  petechia?. 
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SYMPTOMS  OF  SYMPTOMATTO  ANTHRAX,  Oil  ANTHTIAX  FEVER 
WITH  EXTERNAL  MANIFESTATIONS — GLOSS-ANTHRAX — BLAIN — 
QUAETEE-ILL— BLACK-LEG,  ETC. 

BlacJc-Leg~  Quartei'-Tll — Black-Qiiarter. — This  form  occurs 
usually  in  young  animals  under  ei*;liteen  montlis  or  two  years. 
It  often  kills  suddenly,  but  generally  there  are  some  indications 
of  its  progress. 

The  victim,  w^hich  before  the  attack  has  generally  lieen  thriv- 
iDg  rapidly,  and  is  usually  looked  upon  as  the  best  of  the  herd, 
becomes  lisiless ;  htxs  a  vague  expression  about  the  eyes ;  the 
ears  become  heavy  and  pendent ;  the  animal  is  tender  about  the 
loins,  ribs,  and  flanks ;  the  pulse  in'eguhir,  feeble,  sometimes 
extremely  so,  rapid,  from  80  to  120  per  minute  ;  the  mouth  hot 
and  dry ;  the  conjunctivfe  are  often  very  much  reddened,  and 
sometimes  spotted  with  petechite.  In  the  course  of  a  short  time 
enlargements  form  about  the  louis,  back,  neck,  head,  brisket,  or 
upon  one  or  more  of  the  limbs,  in  which  c^ise  the  animal  is 
lame.  At  all  times  there  is  an  unwillingneas  on  the  part  of  the 
animal  to  move  about ;  it  seems  stiff  and  rigid  in  the  limba,  lies 
down  much,  and  is  unwilling  to  rise.  The  appetite  is  entirely 
lost,  rumination  suspended,  the  bowels  constipated,  and  the 
urine  scanty  and  high-coloured,  sometimes  dark  or  coffee-coloured. 
The  swelliiigs,  when  pressed  upon,  evince  but  little  or  no  sensi- 
bility, are  cold  to  the  toncli,  and  if  ttie  disease  has  existed  a 
few  hours,  crepitate  when  handled.  The  symptoms  of  depres- 
sion incre^ise  very  rapidly ;  the  prostmtc  animal  is  unable  to  rise 
from  the  recumbent  posture;  very  oft^^n  becomes  convulsive; 
unconscious  to  surrounding  objects,  with  fixed,  staring  eye,  and 
flfiiuit  countenance,  and  dies  in  a  state  of  coma,  or,  in  other 
Mi^  from  sheer  exhaustion  of  the  heart's  action,  witli  scarcely 
any  visible  nervous  disturbance, 

The  tumours  which  form  in  the  subcutaneous  areolar  tissue 
contain  serosity  and  extravasatcd  blood ;  they  speedily  decompose, 
during  which  process  gases  are  evolved,  giving  rise  to  the  crepi- 
tating sound  emitted  wlien  the  parts  are  handled. 

In  souie  instances,  there  are  premonitory  indications  of  disease 
before  the  intense  febrile  disturbance  and  subcutaneous  extrava- 
sations are  developed.     Thus  it  is  sometimes  seen  that  when 
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one  or  more  animak  die  of  quarter-ill,  many  in  the  same  1 
become  unthrifty,  lose  tiesh,  are  hide-bound,  with  arched  i 
stiffened  movemeixts,  and  elevated  temperature.     There  is 
gularity   of   the  bowels,   and    high-coloured    urine,   capr 
appetite,  and  irregularity  of  rumination.      Tlie   skin  in 
cases  is  harsh,  and  covered  with  spots ;  and  if  there  be  no  alt( 
tion  in  the  diet  and  no  remedial  precautions  taken,  the 
symptoms  become  manifest^  and  the  animals  die, 

Bollinger,  wlio  has  studied  this  form  of  disease,  has  arrive 
the  conclusion  tliat  it  is  neither  a  form  of  anthrax,  nor  a  se] 
or  putrid  infection,  but  it  may  be  considered  as  a  m^ 
the   most  dangerous  kind,  which   always   terminates 
Habies  may  also  be  looked  upon  as  belonging  to  the  i 
though  it  differs  from  it  so  far  as  rapidity  of  course  is  con 
The  infecting  element  is,  in  all  prolmbility,  a  motile  crypti 
(an  aerogenous  bmilhts)  which  is  endogenous  in  the  ^ 
diseased  animal ;  and — with  regard  to  its  enzootic  piL 
certain  pastures — ^it  is  also  ectogenous.    The  disease,  like  anthfl 
belongs  to  those  diseases  w^hich  may  be  transmitted  hy  tbes 
Considered  with  regard  to  its  trausmissibility,  it  is  not  contagioi 
Therefore  the  term  "  miasmatico-contagious  "  is  just  as  i 
sible  when  applied  to  this  disease  as  it  is  to  anthrax, 
infecting  material  is  not  only  active  when  introduced  into 
subcutaneous  tissues,  but  also  when  it  gains  access  to  the  in 
final  tmet — as  is  also  the  case  with  anthrax.     The 
be  artificially  transmitted  to  cattle,  sheep,  goats,  rats, 
though  cattle  are  only  spontaneously  or  naturally  affected  An 
its  enzootic  outl>reaks.     When  animals  are  infected  !  ^ 
digestive  canal,  the  disease  may  run  it^  course  wj 
manifestations,  as  a  pure  haematonosis — much  the  same  as  i 
the  exanthem  of  variola  or  anthrax  ^^^thout  localisation,    Ab\ 
scientilic  designation  for  the  malady,  he  recommends  the  cnsploj 
ment  of  "  I!mphi/&ema  itifcdio^um!* — {  Vetei'itiaTy  Jourmt, 
cember  1878.) 

The  evidence  produced  by  the  experiments  of  BoUinger,wh 
had  led  him  to  the  above  conclusions,  are  insufficient  to 
vince  the  writer  tlmt  the  disease  differs  from  anthrax,  and  un 
further  light  is  tlirown  upon  the  matter,  the  disease  will  be 
scribed  as  anthrax  with  external  manifestations*     The 
being  motile  proves  nothing,  as  the  Bacillus  atithiracis  c 
jissumes  the  motile  coudition. 
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GlosS'Anthrax,  Blain,  and  ATithracoid  Sore  Throat  are  forms 
of  the  disease  rarely  witnessed  since  the  modern  system  of 
draining  land  has  been  introdiiced,  but  in  which  the  local 
manifestations  are  swellings  blackness,  and  mortification  of  the 
tongue,  or  of  the  structures  of  the  throat.  To  these  forms  of 
charhonous  disease  of  the  ox  may  be  added  gangrene  of  tlie  longs, 
which  may  occur  as  a  consequence  of  the  continued  circulation 
of  blood  altered  in  its  constitution.  I  have  not  noticed  this  as 
a  primary  but  as  a  secondary  condition,  occurring  in  animals 
which  were  recovering  or  apparently  recovering  from  mild 
attacks  of  the  disease.  The  symptoms  were  as  follows : — About 
the  tenth  day  after  illness  had  been  first  observed,  and  after 
the  urgent  symptoms  had  disappeared,  the  breath  became  very 
foetid,  the  respiratory  movements  much  accelerated,  and  the  ani- 
mals rapidly  sank.  The  autopsy  revealed  the  lungs  in  a  state  of 
gangrene,  loaded  with  black,  tarry,  and  decomposing  blood,  and  the 
lung  structure  emphysematous  from  the  evolution  of  foetid  gases. 


SYMPTOMS  IN  SHEEP. 

In  this  country  anthrax  in  sheep  assumes  the  enteric  form. 
l>ut  on  the  Continent  of  Europe  splenic  apoplexy  seems  to  be 
the  form  by  which  they  are  usually  attacked. 

Anthrax  in  sheep  is  known  in  this  country  amongst  sheep 
farmers  and  shepherds  by  the  terms  Braxij,  Striking  of  Blood, 
Tilt  Blood,  &c.,  and  the  first  symptom  exhibited  by  a  sheep 
affected  with  braxy  is  a  short  step.  This  is  discernible  before 
they  begin  to  lie  down  and  rise  frequently,  or  st^nd  apart  ivith 
the  head  depressed  and  the  back  arched,  the  disease  having  by 
this  time  made  considerable  progress.  The  contracted  step  is 
occasioned  by  pain  in  the  bowels,  as  it  is  observed  before  any 
swelling  takes  place  to  cause  an  impediment  in  walking.  '*  I 
have  tested  hoggs  at  night  by  this  symptom,  or  had  suspicions 
that  they  were  affected,  and  in  some  cases  they  were  dead  in 
the  morning ;  while  in  others  they  w^ere  only  advanced  to  the 
next  stage,  which  I  have  mentioned,  either  lying  down  and 
rising  alternately,  or  standing  apart  with  the  head  and  ears 
hanging  down,  the  eyes  dull,  the  belly  swelled,  and  the  back 
arched/' — (Mr.  Cowan  s  Prize  Essay  on  Bmxy,  Highland  and 
Agricultural  Society *a  Transactions,  1863.)     Should  the  disease 
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not  terminate  rapidly,  and  the  animal  hold  out  for  some 
the  wool  begins  to  fall  and  to  have  a  dry  appearance. 

The  pod  Tnortcm  appearances  are  analogous  to  those  i 
cattle,  namely,  a  great  tendency  to  rapid  decomposition  of 
blood  and  tissues ;  tlie  blood-vessels  are  full  of  dark  s6Qu*fl 
blood;  bloody  froth  issues  from  the  nose,  mouth,  and 
times  anus ;  the  flesh  has  a  dark  red  appearance  ;  petechial  i 
are  visible  upon  the  serous  membranes  and  in  the  subcut 
tissues;  the  abomasum  and  duotJenum  are  highly  congested, I 
covered  with  lar^e  durk-coloured  spots  of  ecchyniosts;  ihti 
mentary  matters  are  mbced  with  blood,  and  the  mucous  i 
brane  generally  iu  filtrated  in  its  gubstance,  and  coated  onj 
surface  with  a  layer  of  semi-copulated,  dark-coloured 
The  peritoneal  cavity  is  generally  Mled  with  serum,  and 
bowels  distended  witti  fcetid  gas. 

For  much  valuable  information  on  the  local  causes  of  1 
would  x'efer  the  reader  to  the  paper  by  Mr.   Cowan, 
refen-ed  to. 

The  other  form  of  cliarbonous  fever  in  the  sheep,  not  cofi 
monly  met  with  in  this  country,  but  which  seems  common  I 
the  Continent,  is  splenic  apoplexy,  the  symptoms  of  which  i 
similar  to  those  witnessed  in  the  ox*  Indeed  it  may  be  i 
tioued  that  the  malady  in  all  its  forms  may  be  accompauied  | 
splenic  congestion.  I  liave,  however,  witnessed  instances^ 
undoubted  septic  or  charbonous  disease  in  which  no  local  1 
could  ha  detected  post  morkm,  the  victim  having  evidiin 
died  from  the  empoisoned  condition  of  its  bloody  before  la 
manifestation  had  had  time  to  become  developed.  The  darke 
colour  and  fluid  condition  of  the  blood  and  the  proneneas  | 
mpid  decomposition  are  always  present. 

In  lambs  chai^bonous  fever  is  accompanied  by  external  i 
Testations — swellings;  and  from  Uie  fact  that  the  urabihcii«| 
often  involved  in  the  tumefaction,  tlio  disease  has  beea  ca 
**  navel-ill.**  It  by  no  means  fuUows  that  the  external  swelliq 
ai«  confined  to  the  umbilical  region,  as  they  are  frequently  foa 
in  other  parts  of  the  body,  and  are  of  a  similar  character  to  I 
seen  in  young  cattle.  Indeed  "  navel-ill  "  is  more  appropriau 
applied  to  an  inflammation  of  the  umbilicus,  which  occH 
conjointly  with  or  independently  of  disease  of  the  articulatiol 
in  foals^  calves^  and  lambs. 
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riAL  CIIATIBON,  OR  THAT  ARISING  FROM  INOCULATION — 
MiVLiaNANT  PUSTULE  (PUSTULA  MALIGNA)  IN  MAN. 

Dtfinition, — The  result  of  a  specific  poison  implanted  on  some 
uncovered  part,  which  produces  in  the  first  instance  a  redness 
like  the  bite  of  a  gnat,  and  afterwards  a  minute  vesicle.  A 
peculiar  fonii  of  gangrenous  inflammation  is  excited,  which 
rapidly  spreiids  fixnn  the  point  first  affected  to  the  neighbouring 
tissues.  Hardening  and  blackening  of  the  part  is  so  extreme, 
and  death  of  the  tissue  is  so  entire,  that  the  part  cracks  when 
cut  with  a  knife.  No  pain  attends  the  incisions;  crops  of 
secondary  vesicles  form  round  an  erysipelatoiis-like  areola, 
cliains  of  lymphatics  become  inflamed,  the  breath  fcetid,  and 
death  follows,  amid  all  the  indications  of  septic  poisoning. — 
(Dr,  Wm.  BuDa) 

Such  is  the  disease  in  man,  and  its  identity  with  charbon  has 

an  satisfactorily  proved  by  the  fact  that,  when  contmcted  by 
it  has  been  communicated  by  inoculation  to  the  lower 
animaK  Malignant  pustule  in  man  is  concurrent  with  charbon 
in  cattle,  &c.,  and  is  a  result  of  direct  inoculation.  Other  cases 
occur  in  whicJi  the  exact  vehicle  of  the  poison  cannot  be  identi- 
fied, but  these  cases  have  all  this  significant  peculiarity,  that  the 
disease  is  always  mattd  on  smne  part  of  the  pers&n  which  u 
habitually  uncovered. — (ArrKEN.) 

Propagatwn. — ^The  disease  may  be  communicated  to  man  in  the 
following  ways : — ^By  direct  inoculation,  as  in  the  case  of  butchers 
and  others  employed  to  skin  tlie  carcases  uf  animals  wliich  have 
died  of  charbon,  the  poison  finding  access  by  means  of  the  skin  or 
hands  or  arms  of  the  opemtors ;  by  means  of  tlie  skin  or 
hair  of  animals  dead  of  charbon ;  and  there  are  many  ex- 
amples related  by  Dr.  Budd  which  clearly  prove  that  the  virus, 
when  once  in  a  dried  state,  may  retain  its  virulence  for  an  inde- 
finite period  of  time*  Trousseau  rehites  that  in  two  factories 
fur  working  up  horse  hair  imported  from  Buenos  Ayres,  and  in 
which  only  sbc  or  eight  hands  were  employed,  twenty  persons 
died  in  the  course  of  ten  years  from  mahgnant  pustule.  The 
disease  may  be  communicated  by  eating  the  flesh  of  animals 
killed  while  affected  with  it,  as  also  by  using  tlie  milk  and  butter 
of  affected  cows. 

1  have  known  of  several  instances  in  which  pigs  have  died  in 
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great  numbers  after  liaving  eaten  of  the  flesh  and  oflal  of  catth 
^vhich  had  died  of  quarter-ill  and  splenic  apoplexy ;  and  Mr. 
Borthwick,  V.S.,  Kirkliston,  has  told  me  an  instance  whieh 
occurred  in  1872,  in  which  twenty-five  pigs  died  in  two  days 
after  having  eaten  the  flesh  of  a  bullock  which  had  died  of 
splenic  apoplexy. 

Since  the  above  was  written,  a  fact  of  great  importance  hai 
come  to  light  through  the  investigation  of  Professor  Axe  (aee 
Veterinarian,  December  1873),  a  fact  which  goes  to  prove  that 
malignant  pustule  may  prove  fatal  to  man  without  there  bei^g 
any  very  great  manifestation  of  local  disease  in  the  seat  of  iDocn- 
lation.     The  case  is  reported  by  Dr.  Walters,  Stoke-under-Ham. 

It  appears  that  in  October  1873  Mr.  Axe  was  consulted  by 
Mr.  Ware,  veterinary  surgeon,  Mortock,  Somersetshire,  about  a 
fatal  disease  which  had  broken  out  amongst  some  horses,  the 
property  of  Mr.  Darby,  Stoke-under-Ham.  Four  valuable  horses 
had  succumbed,  and  others  were  fast  sinking.  Dogs,  cats,  ferreta^ 
pigs,  and  one  human  being  had  also  fallen  victims  to  the  vira- 
lent  contagium. 

It  appears  tliat,  prior  to  the  outbreak  of  the  disease  amongst 
the  horses  on  23d  August,  several  sheep  had  died  on  the  fann, 
from  what  appeared  to  be  some  blood  disease.  The  carcases  of 
tlie  sheep  were  taken  to  a  field,  and  there  skinned  and  openei 
After  being  dressed,  they  were  hung  upon  some  trees  in  an  adjoin- 
ing orchard,  to  be  used  for  food  for  the  dogs  as  occasion  miglit 
n.M[uire.  The  dogs  ate  the  flesh  on  difierent  parts  of  the  pre- 
mises, but  more  particularly  on  a  field  called  the  Home  fieli 

A  careful  consideration  of  facts  elicited  by  Mr.  Ajce  furnished 
the  following  deductions : — 

"  l5^.  That  the  disease  among  the  horses  originated  from  the 
herbage  of  the  Home  field  being  contaminated  with  the  blood 
and  morbid  products  of  the  sheep,  which  were  opened  upon  it  iw 
the  month  of  August ;  and  that  this  contamination  was  kept  up 
or  added  to  from  time  to  time  by  the  flesh  of  these  animals  being 
eaten  by  dogs  upon  the  same  pasturage. 

•'  2d.  That  the  disease  was  chiefly  propagated  by  the  ponJ 
water,  which,  besides  receiving  the  blood  and  morbid  products 
of  the  horses  which  died  on  the  23d  August  and  16th  October 
respectively,  served  also  as  a  receptacle  for  the  excretions  of  tb«^ 
diseased  animals  through  the  straw-yard  drainage ;  and  it  is  pr^ 
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bable  also  that  the  intestines,  which  were  buried  in  the  Home 
orchard,  at  an  elevation  ubove  the  pond,  became  a  further  source 
of  pollution  by  the  decomposing  matter  percolating  the  soil, 

**  M.  That  the  long  period  intervening  between  the  death  of 
the  fii'st  and  second  horse  was  due  to  the  retention  of  the  blood 
and  products  of  the  disease  in  tlie  straw-yani  manure,  and  that 
the  cause  of  the  gi'adually  diminishing  interval  of  attack  was 
referable  to  the  miii  which  now  fell,  and  had  tlie  effect  of  wash- 
ing the  morbid  products,  together  with  other  sewage  matter, 
from  tlie  straw-yard  into  the  pond. 

"  iih.  That  three  of  tlie  animals  still  living  owe  their  security 
to  the  fact  of  the  water  supply  being  derived  from  an  unpolhited 
source;  and  although  it  may  be  difficult  to  assign  a  positive 
reason  for  the  immunity  of  tlie  fourth,  which  drank  the  pond 
waterj  still  it  is,  nevertheless,  highly  probable  that  a  greater 
power  of  resisting  the  iniluence  of  the  poison  existed  in  this 
animal,  due  in  part  to  a  modilication  of  the  system  of  its  feeding 
and  management,  and  in  part  to  its  idiosyncrasy. 

"  5th,  That  whatever  may  be  the  physical  condition  of  the 
poison,  which  hitherto  chemical  and  microscopical  research  has 
failed  to  determine,  its  existence  in  the  blood  cannot  be  doubted, 
nor  its  capability  of  acting  on  animals  of  different  species  when 
introduced  into  their  systems,  either  directly  by  inoculation,  or 
through  tlie  medium  of  the  digestive  organs. 

"  Gtk.  That  the  evidence  furnished  by  tliis  case  tends  to  show 
that  the  infecting  material  or  contaginm  is  not  destroyed  by 
boiling;  Init  how  far  it  may  be  afiected  by  heat  otherwise 
applied,  has  not  been  determined/* 

A  post  m^iem  examination  of  one  of  these  horses  was  made 
by  Mr.  Axe,  and  revealed  the  following  lesions : — 

"The  throat,  neck,  and  chest  were  considerably  enlai^ed,  and 
on  removing  the  common  integument,  this  enlargement  was 
found  to  depend  on  the  subcutaneous  connective  tissue  being 
infiltrated  with  blood  and  gelatinous  exudation.  The  nervous 
system  thn*)ughuut  was  gorged  vdih  dark  fluid  blood,  mingled 
with  some  soft,  imperfectly  formed  clots*  The  muscles  were 
soft,  and  more  or  less  infiltrated  with  effused  serum,  and  here 
and  there  beneath  the  skin  numerous  irregular  patches  of 
ecch}Tnosis  existed 

"The  chest  contained  about  two  pints  of  serous  exudation. 
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The  lungs  exhibited  general  congestion  and  slight  seious  in 
tion,     Tlic  peiicimlium  contained  a  small  quantity  of  disooloai 
fluid.    The  heart  was  soft  in  texture,  and  beneath  the 
pericardium  large  quantities  of   blood  were  extravasated,  \ 
membrane  being  mom  or  less  disconnected  from  the  organ, 
section  of  the  muscular  tissue  of  the  heart  presented  numeB 
circumscribed  spots  and   patches  of  extra vasated  blood;j 
cavities  contained  a  quantity  of  dark  fluid  blood  u' 
soft  dots,  and  beneath  the  endocardimn  a  considerate 
of  blood  was  extravasated.     The  lai^er  branches  of  the 
monary  arteries  were  also  filled  with  soft  fibrinous  clots  of  i 
sidemljle  length. 

'*  The  cavity  of  tlie  abdomen  contained  about  four  piati 
blood-coloured  fluid,  and  the  peritoneum  presented  several  1 
spots,  Imt  no  structuml  change.  The  mesenteric  glands 
dark-coloured,  enlarged,  higlily  congested,  and  softer 
natiu'aL  The  stomach  contained  about  ten  pounds  of  foodt  J 
gave  no  evidence  of  disease  beyond  slight  congestion,  non 
any  structural  disease  to  be  detected  in  any  portion  of  I 
alimentary  canaL 

"  The  kidneys  were  highly  congested,  soft  in  consistence,  i 
largely  infiltrated  with  semm. 

"  The  liver  was  dark  iu  colour,  and  soft 

**  The  other  viscera,  beyond  participating  in  the  general  \ 
gestion,  gave  no  evidence  of  disease." — ( Veterinarian,  Dec.  1%% 

I  consider  tliese  cases  very  important,  as  illustrative  of  1 
septic  nature  of  blood  disease,  and  of  the  persistency  of  the  sepl 
\irus,  even  w^hen  it  has  been  removed  from  the  animal  econai 
for  a  prolonged  period. 


ANTHRAX  IN  THE  DOG. 

The  disease  seems  only  to  be  developed  in  tliis  animal  i 
bas  eaten  the  flesh  of  animals  which  have  died  of  the  disease;  I 
even  then  this  is  not  the  rule.  Indeed,  so  far  as  my  experiei 
goes,  the  development  of  the  disease  in  the  dog,  even 
has  devoured  uncooked  anthi^ax  flesh,  has  occurred  in  a  minorir 
instances  only,  lint  numerous  cases  are  recorded  where  dogs  1 
perished  from  this  cause;  and  it  is  also  stated  that  dogs, J 
eating  diseased  fleshy  have,  by  biting,  inoculated  other  au 
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Tlie  most  prominent  sytrtptoms  are  voinition,  coHe,  sangiiineoug 
diarrhcea,  convulsions,  and  great  prostrrition ;  the  local  manifesta- 
tions are  swelling  of  the  head  and  throat,  vesication  of  tongue  and 
mouth,  and  the  formation  of  a  tumour  on  some  part  of  the  body, 
but  notably  on  the  head,  usually  about  the  lips,  without  any  in- 
crease of  temperature  or  sensibdity,  or  change  in  the  colour  of 
the  skin.  In  a  few  hours  this  tumour  acquires  a  considerable 
development,  occupying  all  the  region  in  wliich  it  is  situated. 
\VT}en  it  appears  in  the  head,  it  gives  the  animal  a  hideous 
apj>earance,  completely  closing  the  eyes  and  extending  all  down 
the  neck  along  the  trachea,  and  rendering  respiration  so  diffi- 
cult and  stertorous  as  to  induce  prompt  suffocation.  "When  the 
tumour  acquires  considerable  dimensions,  the  skin  covering  it 
shows  numerous  circular  ecchymotic  spots  of  vanous  sizes,  of  a 
red<lish  violet  colour,  and  a  gangrenous  appearance,  the  largest 
of  which  correspond  to  tlie  point  where  the  swelling  first  appeared. 

The  po$i  moiicm  appearances  are  similar  to  those  observed  in 
other  animals,  the  engorgements  of  tissues  and  oi^ans  depending 
upon  the  localisation  of  the  disease. 

ANTUEAX  IN  THE  PIG. 

Tlie  obser\"ations  of  Klein  ha\nng  proved  that  the  very  fatal 
disease  amongst  pigs  known  as  anthracoid  erysipelas,  tlie  blue 
sick-ness,  pig  typhoid,  &c,,  differs  in  many  particulars  from 
^thrax;  the  varieties  witnessed  in  the  pig  are  reduced  to 
lltbrax  fever,  gloss-anthrax,  and  anthrax  with  tumour.  Anthmx 
fever  is  as  rapidly  fatal  in  the  pig  as  in  other  animals,  destroying 
life  in  a  very  short  time,  with  but  slight  manifestation  of  sick- 
ness, killing  by  shock.  In  milder  cases,  however,  there  is  loss 
of  appetite,  sudden  prostration,  sullen  appearance,  hanging  ears, 
painful  and  haggard  expression,  voinition  of  a  coflee-coloiired 
tiuid,  continual  convulsions,  paralysis  of  the  extremities,  rapid 
alternations  in  the  beat  of  the  body,  highly  injected  mucous 
membranes,  and  generally  terminating  in  death. 

Ghss-ajitkrax — Antluicoid  angina. — This  form  of  anthrax  is 
most  commonly  seen  in  the  pig  when  it  has  fed  on  the  flesh 
of  other  animals  which  liave  died  uf  the  malady*  It  is  rapidly 
fatal,  the  throat  swelling  enormously;  the  pharynx,  larynx, 
tongue,  &C.  becoming  enormously  swollen  and  gangrenous ;  an 
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exhaustive  diarrhoea,  with  great  tenesmus  and  dischaige  of  hloodf 
often  appearing  prior  to  death. 

Anthrax  with  tumour,  or,  as  it  is  called  by  Mr.  Fleming,  est- 
buncular  anthrax,  seems  a  very  rare  form  in  the  pig.  That  author 
describes  the  tumour  as  appearing  in  "the  laryngeal  and  parotideal 
region,  and  is  deep-seated ;  it  is  connected  with  or  dependent 
upon  a  peculiar  condition  of  the  bristles  growing  in  this  region.  A 
tuft  of  these — numbering  half  a  dozen  to  twenty — ^becomes  inTBgi- 
nated  in  a  curious  depression,or  infundibulum,  that  forms  osoallf 
a  little  below  the  parotid  gland  on  each  side,  and  between  th 
lower  jaw  and  windpipe.  The  process  of  invagination  goes 
on,  the  bristles  become  hard  and  brittle,  and  if  the  slightest 
traction  is  made  on  them  the  animal  manifests  indications  of 
acute  pain ;  at  length  they  disappear  entirely  externally,  and 
begin  to  press  upon  and  even  perforate  the  larynx,  producing 
symptoms  of  asphyxia,"  &c. — (Fleming's  Manual  of  Sanitarf 
Science  and  Police.)  Granting  that  such  an  inversion  of  the 
natural  growth  of  the  bristles  might  occur,  I  fail  to  see  what 
connection  it  has  with  anthrax. 


ANTHRAX  IN  POULTRY. 

Charbonous  fever  is  announced  in  poultry  by  the  following 
symptoms : — 'No  appetite ;  feathers  ruffled  ;  walk  difficult  and 
staggering ;  foetid  diarrlicea ;  great  prostration ;  dragging  of  the 
wings ;  turgescence  or  blackness  of  the  conjunctivae ;  excessive 
sensibility  of  the  extremities.  The  fowls  squat,  and  do  not 
look  for  a  perch  ;  the  bill  and  comb  become  black ;  tumours,  or 
red  spots,  which  soon  become  black  and  gangrenous,  form  on  the 
palms  of  the  digits,  and  the  animal  dies  in  convulsions. 


PATHOLOGICAL  ANATOMY  OF  ANTHRAX. 

Postmoi'tcm  examinations  disclose  very  manifest  lesions,  whicli 
explain  the  rapidity  with  which  putrefaction  has  taken  place  in 
the  tissues. 

(1.)  Exterior. — A  short  time  after  death  the  whole  body  ^ 
tumefied  and  disfigured  from  excessive  formation  of  gas  in  the 
areolar  tissue.  The  abdomen  is  considerably  swollen  from  g^^ 
in  the  gastro-intestinal   organs,   and   blood   clots  escape  froi^ 
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the  nose  and  mouth ;  the  rectum  is  reversed,  and  looks  like  a  I 

black  tumour,  from  the  centre  of  which  gas  and  tainted  liquids  I 

escape.  I 

On  diflferent  parts  of  the  body,  notably  on  the  skin  deprived  I 

of  hair,  red  or  mulberry  spots,  sometimes  interspersed  with  I 

yellow  ones,  are  found,  I 

After  being  opened,  the  boily  emits  a  very  fcetid  odour.  I 

(2,)  Skin,  cdlular  iissitf. — In  excising  the  skin  crepitation  is  I 

heard,  which  results  from  the  disenn[agement  of  gas  accumulated  I 

in  the  subcutaneous  areola^ ;  black  and  liquid  Mood  escajjes  from  I 

the  parts  cut  with  the  knife,  I 

On  the  tumours  and  eiiijorj^ements  the  skin  is  found  semi-  I 

det-ached,  and  its  internal  surface  presents  spots  of  infilti-ation  I 

corresponding  to  those  seen  externally,  and  tlie  tainted  skins  are  I 

at  these  spots  without  consistence,  and  depreciated  in  value.  I 

The  areolar  tissue  is  tlte  seat  of  blood  and  sero-albuminous  I 

infiltrations  of  yellow,  red,  or  black  colour,  which  extend  into  I 

the  interstices  of  muscles  and  to  deep-seated  organs,  I 

(3,)  Musculai*  tm^ue. — Yellow  inliltrations  on  the  surface,  and  I 

to  a  less  degree  in  the  bed  of  the  muscles,  in  the  form  of  lines  I 

which  put  the  tibiill;e  in  relief.     The  muscular  system  generally  I 

is  impregnated  with  black  blood,  which  communicates  this  colour  I 

to  tlte  whole  frame.  I 

The  normal  adhesions  of  the  muscles  to  the  bones,  tendons,  I 

and  aponeuroses  are   so  relaxed   that  one  may  detach  them  I 

without  much  effort.  I 

In  the  thickness  of  the  muscular  substance  black  spots  are  I 

found  from  the  CBC^pement  of  blood.     These  morbid  alterations  I 

are  most  marked  in  tumours  and  charbonons  engorgements,  con-  I 

gtituting  masses  of  serosity  of  a  citron  colour,  which  raise  the  I 

skin,  infiltrate  the  subcutaneous  areolar  tissue,  and  penetrate  I 

deeply  into  the  organs  of  the  body.     Infected  gas  is  disengaged  I 

from  the  surface  of  the  divided  tissues ;  here  and  thei^  portions  I 

of  the  tissues  are  decomposed.  I 

It  is  a  remarkable  and  important  peculiarity  that  in  these  vast  J 

engorgements  no  trace  of  inilamniation  can  be  found,  no  plastic  I 

material,  no  injections,  no  vascidar  arborisations,  which  charac-  I 

tense  the  inflammatory  process.  I 

M.  Delafond  has  recognised  tlie  following  microscopic  par-  I 

ticulars  :■ —  I 
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(1,)  That  where   tumours  are  situated  the  tissue  is 
trated  by  blood  globules  deprived  in  part  of  their  colon 
matter. 

(2.)  That  the  red  colour  of  the  tissue  is  due  to  the 
the  hrematin  from  the  red  globules. 

(3.)  That  the  serosity  of  the  infiltrations  is  fibrino-albumiiio 

(4.)  That  this  serosity  is  associated  with  a  great  numbef  j 
veiy  little  globules;,  abnormally  indented  on  their  surfaces, 

(5.)  That  the  areolar  plates,  in  which  this  serosity  is  deposill 
are  slightly  opaque  from  coagulation  of  fibrin. 

The  morlud  lesions  of  tlte  solids  are  evidently  a  conseqn 
of  the  primitive  alteration  of  the  blood. 

The  large  vessels — the  aortse,  venie  cava,  vena  porta, 
cavities  of  the  heart- — are  filled  with  fluid  blood  reflectiiij 
stroDg,  dark  violet  tint,  presenting  no  signs  of  coaguM 
The  walls  of  tlie  vessels  and  of  the  heart  possess  a  red  cok 
which  resists  washing,  showing  that  the  colouring  matter  [ 
])enetrated  the  tissues. 

These  alterations  explain   the    formation  of  black  spot»,  j 
effusions,  of  bloody  extra\'asatious,  and  of  serous  citron  iafita 
tions  on  the  surface  and  iu  the  depths  of  the  organs.    At 
same  time  the  deficiency  of  fibrin  renders  the  fluid  inco 
both  during  life  and  after  death.     The  heart  is  flaccid,  soft, 
covered  with  bluish  spots.     Tlie  blooil  in  both  sides  of  the  liei 
is  bhick,  hquid,  and  more  abundant  in  the  right  than  in  the  1 
side  of  that  organ.     Wlien  exposed  to  the  atmosphere  it  reti 
its  black  colour^  or  is  but  very  slightly  reddened.     Some  del 
that  it  changes  colour  at  all. 

The  pericardium  is  covered  with  ecchymosed  spot^s.  The  ] 
cardial  fluid  reflects  a  red  tinge»  more  or  less  marked,  accon 
to  the  time  which  has  elapsed  between  death  and  the  autop 

(4.)  Lymphatic  system. — The  ganglia  of  the  cenacal  regie 
the  tlioracic  cavity,  of  the  dorso-lnraliar  and  inguinal  regions^ 
always  diseased.     They  are  much  increased  in  volume^  eci'R? 
mosed,  yellow  or  red,  soft,  impregnated  with  a  great  quantity^ 
serosity,  and  a  citron-coloured  infiltration,  and  are  easily  pulpi| 
by  pressure  bet\s'een  the  fingers. 

These  characters  are  found  in  a  degree  more  or  less  marke 
the  lymphatic  ganglia  of  all  the  organs ;  on  minute  dissecti 
being  made,  cords  and  little  nodules  are  seen  of  a  yellow  col 
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of  ii^arious  fonns   and  sizes,  and  the  lymplmtic  vesselg, 

ially  those  that  have  tie  tumours,  are  much  distended, 

DigfMive    apparatus. — The    peritoueum,    epiploon,    and 

Ties  are  irregularly  covered  by  ecchymosed  spots.     The 

leal  cavity  contains  serosity  of  a  deep  colour^  mixed  with 

clots.     Tlie  large  veins  which  follow  the  convolutions  of 

intestines  have  a  bluish  aspect,  and  are  distended  with  very 
blood.  In  the  mesentery,  and  above  all  in  the  sub- 
region,  charbonous  tumours  of  various  dimensions  are 
und.  They  are  very  common  in  horses  which  have  died  of 
iarbonous  disease  without  external  eruption. 
The  tumours  are  formed  by  a  mass  of  very  black  blood  of  a 
mipy  and  gelatinous  consistence,  and  by  an  infiltration  of 
BTosity  of  a  yellow  colour.  They  are  situated  in  the  fatty 
that  surround  the  kidneys,  the  pancreas,  the  posterior 
^na  ca^Ti,  the  suldumbar  ganglia,  and  between  the  folds  of  the 
Je?entery,  immediately  above  the  convolutions  of  the  intestines, 
k  intestines  present  exteriorly  a  red  colour,  more  or  less 
nwked,  fullowiug  the  extravasation  and  escape  of  blood.  The 
tmm  found  in  the  mterior  of  the  canal  \^ry  from  a  simple 
»d  discoloration  to  a  dark  congested  state  of  the  mucous  mem- 
irmiie.  WTien  washed  tlie  villi  are  seen  congested  and  aug- 
laented  in  volume.  In  other  cases  blood  is  extravasated,  and  fills 
Ike  intestinal  conduit,  mixing  with  the  alimentary  matters.  It 
lapidly  decomposes,  and  emits  a  bad  smell.  Under  the  mucous 
nieiubrane  a  yellow  infiltration  is  found,  extending  into  tJie  sub- 
Jmtoneal  areolar  tissue,  Peyer*s  patches  do  not  present  any 
ckracterisiic  alterations.  In  some  cases  the  mucous  menibrsine 
fiunHamding  them  has  been  seen  to  l>e  ulcerated ;  and  in  animals 
of  tlie  bovine  species  ilie  glanrls  of  Bninuer  have  been  seen  to  be 
»ti«taented  in  volume, 

(t)  Spi^eii, — This  organ  is  the  seat  of  very  remarkable  lesions, 
tttd  in  virtue  of  the  general  constancy  of  their  character,  they 
^J  be  considei^ed  as  the  most  conclusive  expression  of  the 
fixiatence  of  eharbon.  Its  volume  is  often  double,  triple,  or 
<l^adniple;  it  ia  larger,  longer,  and  thicker,  and  its  external 
^^rf'ace  lijis  a  livid  blue  or  black  colour  The  enlargement  is 
'^'nietiines  uniform,  sometimes  irregular,  and  is  formed  by  a  mass 
^'f  Mood  distending  the  splenic  capsule,  which  occasionally  be- 
anies ruptured,  giving  e.xit  to  thick,  black  blood. 
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Wlicn  cut,  black  incoagulable  blood  escapes  from  the  incisioo.. 
On  pressing  and  washing  the  tissues,  the  putrid  matter  is  re- 
moved, and  the  fibres  left  are  of  a  reddish-black  colour. 

(7.)  Liver, — Augmented  in  volume,  with  the  appearance  of 
liaving  been  boiled  Its  tissue  is  friable,  easily  cut,  and  fitna 
the  cut  surfaces  great  quantities  of  black  blood  escape. 

(8.)  Ecspiraiory  organs. — Some  amount  of  serosity  in  the  ches^ 
of  a  muddy  and  slightly  red  colour.  The  costal  and  pulmonuj 
])lcune  are  covered  with  black  spots.  In  the  subserous  aredir  ; 
tissue  there  is  a  yellow  citron  infiltration,  which  is  continued  .- 
into  the  interlobular  areolar  tissue.  Gas  is  developed  as  in  ^ 
the  subcutaneous  areolar  tissue,  and  brown  and  black  spots  are  '■ 
seen  throughout  the  lung  tissue  and  on  the  respiratory  moooot  i 
membrane.  i 

(9.)  Ncrvoxcs  system, — ^The  meninges  of  the  brain  and  spinal   ' 
cord  are  covered  with  black  spots.    The  venous  sinuses  are  tilled 
with  a  very  liquid  blood,  and  in  places  yellow  infiltrations  are    , 
obsei-ved.     The  cerebral  substance  is  ecchymosed,  and  clots  of 
blood  are  seen  on  its  surface. 

The  ganglia  of  the  great  sympathatic  nerve  are  large,  red,  sof^    i 
and  infiltrated. 

(10.)  Urinary  apparatvs. — Like  the  liver,  the  kidneys  are 
augmented  in  volume.  They  are  of  a  brownish  colour,  easOr 
broken  down,  and  the  blood  with  which  they  are  filled  escapes 
when  they  are  squeezed. 

A  consideration  of  the  lesions  found  post  mortem  leads  us  to 
one  conclusion — namely,  that  the  alterations  seen  in  the  solids 
are  due  to  a  profound  modification  which  has  been  established 
in  the  physical  and  chemical  characters  of  the  blood. 

In  the  liorse,  more  particulaiiy,  the  jelly-like  yellow  and  sew- 
ha?niorrhagic  infiltrations  are  encountered  nearly  everywhere  in 
the  body  where  there  is  loose  connective  tissue,  chiefly  in  the 
retro-pharyngeal  and  laryngeal  tissues,  along  the  course  of  the 
great  blood-vessels  of  the  neck,  in  the  mediastinum,  peritoneum, 
and  about  the  kidneys.  The  corresponding  lymphatic  glands, 
especially  the  mesenteric,  show  sero-hicmorrhagic  infiltrations, 
are  considerably  enlarged,  and  here  and  there  in  a  state  of 
incipient  gangrene.  The  intestinal  lesions  in  the  horse  are  to 
the  most  part  not  so  diffusely  spread  ;  but  still  upon  the  mucous 
membrane,   which   is    in  a   catarrhal    state,   oedematous,  and 
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sprinkled  with  ecchjrraoses,  there  are  found  well  pronounced 
carbuncles,  which  are  the  .seat  of  more  or  less  superficial  sloughs. 
The  hitestinal  contents  are  likewise  often  bloody  and  thinly 
fluid.  The  large  glands,  liver,  and  kidneys  as  a  rale  are  swollen, 
the  parenchyma  cloudy,  succulent,  and  full  of  blood.  In  the 
blood,  besides  the  presence  of  bacteria,  the  white  corpuscles 
are  found  to  be  in  considerable  number.  The  red  corpuscles  for 
tlie  most  part  are  of  lessened  con.sistenee,  and  manifest  a  ten- 
dency to  cohere  in  little  heaps.  On  uiicruscopic  exaniiiiation  of 
the  carbuncles  in  the  intestines,  as  well  as  elsewhere,  and  of  the 
jelly-like  hajmorrhagie  effusion  into  the  connective  tissue,  there 
are  found  in  the  capillaries,  which  are  considerably  diluted, 
besides  a  massing  of  white  blood  corpuscles  (cellular  oedema), 
numerous  bacteria,  and  a  finely  granular  mass,  consisting  partly 
of  nietamori^hosed  blood  detritus,  and  partly  bacterial  germs* 
The  thickness  of  the  blood  is  due  to  its  being  deprived  of  water 
by  the  dropsical,  jelly-like,  and  o?dematous  eftusions.  The  dark 
colour  is  caused  by  carbonic  acid  poisoning, — (Bulli^'GEH,) 
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When  the  symptoms  of  the  disease,  in  any  of  its  forms,  are 
fully  developed,  but  little  good  can  be  eflected  by  medical  or 
surgical  interference.  Some  few  cases  may,  however,  be  amenable 
to  treatment. 

Locally  the  extravasations  may  be  fomented  witli  ver^^  Iiot 
water,  and  dressed  with  carbolized  oil — one  part  of  carbolic  acid 
to  four  parts  of  sWeet  oil. 

If  the  parts  have  become  gangrenous,  it  is  uselcas  applying  any- 
tiling  to  what  is  already  dead ;  but  the  sun'ounding  structures 
may  be  stimulated,  say  with  equal  parts  of  liquor  ammonia, 
turpentine,  and  olive  oiL  However,  the  local  treatment  is  of 
secondary  considemtion,  as  the  tumours  are  but  the  result  of 
an  altered  en  nd  it  ion  of  the  Idood,  and  it  is  to  restore  the  physiolo- 
gical condition  of  tliis  iluid  tlmt  remedies  should  be  directed. 

The  blood  is  fluid,  dark,  imperfectly  coagulated,  containing  the 
constituents  which  unitf  to  form  fibrin  in  a  diminished  quantity, 
or  in  an  altered  or  motlified  condition.  How,  then,  is  the  viscidity 
of  the  blood  to  l*e  I'estored  I  Direct  experiments  upon  the  blood 
removed   from  the   body,  and  the  treatment  of  hiemoiTliagic 
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diseases,  have  very  satisfactorily  showri  that   the  chlorate] 
potash  has  a  peculiar  effect  in  this  direction,  and  it  is  upon  1 
suljstance  that  dependence  must  be  placed.     For  young  stock  j 
following  draught  is  to  be  administered  :— 
5^  Pot  chlor,  siii* 
Aqua,  Oi 

If,  and  give  throe  times  a  day. 

For  a  full-;:;^-own  animal  an  additional  drachra  may  be  j 
with  safety ;  but  if  given  in  large  dozes  intestinal  irritatii 
apt  to  he  induced. 

It  has  been  already  stilted  that  carbolic  acid  oiuses 
immediate  disappearance  of  the  BacUhis  anthraHs,  On 
account,  and  from  its  well-known  antiseptic  pmj^rties,  it 
prove  very  useful  in  the  treatment  of  antlimx ;  indeed,  I  un 
stand  that  Principal  Veterinary  Surgeon  Collins  has  prescrilj 
its  internal  administration  with  marked  effect  in  India,  It) 
he  given  largely  diluted,  two  or  three  tinier  a  day,  in  doses  pit 
portionate  to  the  species  and  size  of  the  animal  under  treati 
M.  Decroix,  P.Y.S.,  French  army,  recommends  the  borate  i 
soda,  100  grammes  daily,  dissolved  in  water,  and  givenfliJ 
drauglit  to  the  horse. 

Purgatives  generally  do  harm,  and  for  the  reason  that  there  i 
some  congestion  of  the  intestinal  mucous  membrane. 

During  the  course  of  treatment  of  charhon  it  is  important  tW 
special  regimen  he  used.     The  animal  should  be  well  noiinahc( 
Food  easily   digested  and   of  good   quality  should  he  giveff 
Tonic  medicines,  as  preparations  of  iron,  gentian,  and  decoctioi 
of  aromatic  plants,  may  he  used  at  the  time  of  convalei^ceBCC. 

The  prevention  of  charbonous  fever  is  a  matter  of  gn 
importance.  Some  writers  aflimi  that  it  is  more  commonly  i 
with  since  tire  introduction  of  aititicial  manures^  and  that  it  i 
due  to  the  presence  of  tlie  nitrites  conveyed  fmm  the  soil! 
the  blood  in  the  water,  lierbage,  turnips,  &c.  I  tliink  that  thi^ 
view  is  not  estabhshed,  as  the  malady  is  met  with  where  arlificiii 
manures  are  not  at  all  used.  If  it  were  solely  due  to  the  nitric 
or  to  any  of  the  salts  eonUiined  in  artiticial  manures,  its  existetioi 
would  have  been  unknown  prior  to  the  intimluction  of  sud 
manures.  It  is  a  fact,  however,  tliat  when  animals  are  poisouN 
with  the  nitrites,  sucb  as  the  nitrite  of  amyl,  that  the  l?W 
assumes  a  chocolate  colour  (Dn  A,  Gamgee)  j  and  it  is  also  a  (^^ 
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tliat  certain  diseases  are  more  prevalent  on  rich  than  on  poor 
soils.  On  tliis  point  Mr.  W,  Robertson,  Kelso,  makes  some 
remarks  which  are  well  worth  quoting.  He  says — **  Speaking 
generally,  the  causes  which  tend  to  the  production  of  this  entire 
group  of  blood  diseases,  from  w^hich  such  nural)ers  of  our  animals 
of  all  ages  are  lost,  may  be  said  to  be  associated— 

**  (L)  With  the  characters  and  conditions  of  soil  and  its  manu- 
rial  richness,  by  which  are  materially  modified  both  root  crops 
and  grass.  They  are  more  prevalent  on  rich  laods  when  uu- 
drained,  and  on  naturally  dry  soils  in  damp  seasons  when  the 
temperature  is  lii<i;h* 

**  (2.)  With  a  state  of  plethora  or  redundancy  of  rich  circu- 
lating blood  in  the  animals  themselves,  more  particularly  when 
this  advance  in  condition  is  preceded  by  a  previous  stint in*^  or 
lowering ;  when  the  stock  have  been  removed  from  a  compara- 
tively sparse  diet,  or  one  poor  in  nutritious  materials,  to  decided 
abundance  or  of  a  highly  nutritive  nature, 

*'  (3.)  When  this  free  supply  of  food  is  so  provided  that  the 
animals  have  no  necessity  to  take  even  moderate  exercise  in 
order  to  procure  this,  or  for  %vant  of  space  it  is  impossible. 
This  condition  is  extremely  prejudicial  to  pregnant  ewes,  par- 
ticularly as  relates  to  progeny,  and  in  them  is  a  fertile  source  of 
that  fatal  congestive  fever  occasionally  met  with. 

"Altitude  and  exposure,  by  which  sudden  checks  are  ex- 
perienced from  the  rapid  alterations  of  the  weather.  This  is 
most  noticeable  in  our  most  exposed  sheep-walks^  where  it  is 
well  known  a  sudden  change  of  weather,  as  an  unexpected  snow- 
blast,  determines  the  production  of  many  cases  of  braxy."  He 
further  adds — "  Errors  in  dieting,  and  an  absence  of  that  just 
relationship  which  ought  to  subsist  between  external  local  influ- 
ences and  the  chanicter  of  the  stock  reared,  are  the  main  causes 
of  the  occasional  undue  prevalence  of  these  diseases. 

"  Stock -owners,  in  their  anxiety  to  attain  a  given  end,  are  too 
to  forget  that  tlie  laws  in  accordance  with  which  healthy 
aal  existence  is  maintained  cannot  be  infringed  without  the 
penalty  for  this  infringement  being  exacted  in  the  form  of  a 
higher  death  rate ;  that  neither  young  animals,  nor  those  which 
have  reached  maturity,  especially  if  previously  below  par,  can 
without  risk  be  put  at  once  upon  a  diet  unrestricted  in  amount 
and  increased  as  to  its  nutritive  riualities,  and  this  more  parti- 
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cularly  under  certain  influences  of  climate  and  locality." — (HM 
to  Stock-Owners,  by  Mr.  W.  EOBEKTSON,  M.R.C.V.S.,  Kelso.) 

PreveTUive  treatvient, — It  is  an  undoubted  fact  that  the  intn- j 
duction  of  setons  is  a  very  effectual  preventive  of  charbon,  ani J 
their  operation  is  explained  by  the  fact  that  in  inflammation^  j 
artificially  produced  or  otherwise,  the  coagulating  properties  of  tkti 
blood  are  increased.   The  quantity  of  fibrin  discoverable  after  the  j 
blood  is  removed  from  the  body  is  appreciably  increased— (See  f 
Inflammation — Principles  and  Practice  of  Veterinary  Surgery.)  I 
Tlie  safest  and  quickest  method  of  creating  an  artificial  in&m-  J 
mation  is  by  inserting  a  seton  in  the  breast — the  aeton  to  lie  I 
deeply  inserted,  and  in  order  to  increase  its  irritating  propeitie^  j 
it  should  be  dressed  with  blistering  ointment    If  the  disease  bii  j 
appeared  amongst  a  herd  before  the  vetermarian's  attention  ii 
directed  to  any  method  of  prevention,  in  addition  to  setons,  tke 
chlorate  of  potash  is  to  be  given,  mixed  with  the  animal's  fooda 
water,  for  several  days,  the  diet  in  the  meantime  being  restricted, 
and  all  circumstances  likely  to  promote  the  malady  fully  inquirel 
into  and  removed. 

It  is  also  essential,  not  only  as  a  means  of  prevention,  boi 
after  the  actual  occurrence  of  the  malady,  that  the  excietoiT 
organs  be  kept  performing  their  proper  functions,  and  for  tliis 
end  gentle  aperients  and  diuretics  should  be  employed.    I  have 
already  pointed  out  the  danger  of  a,dministering  drastic  cathar- 
tics, but  there  is  no  reason  why  the  bowels  should  not  be  gently 
opened  by  laxatives,  such  as  linseed  or  castor  oil.     If  during  the 
course  of  the  malady  it  is  thought  necessary  to  employ  stima- 
lants  to  rouse  the  flagging  animal  energies,  the  preparations  i>f 
ammonia  are  to  be  avoided,  as  they  cause  the  blood  to  lose  its 
coagulating  properties,  both  within  and  without  the  body;  ancl, 
as  already  stated,  an  excess  of  ammonia  already  existing  in  the 
blood,    alcoholic   stimulants   are   to   be   given   in    preference- 
Acting  upon  this  conclusion,  I  at  one  time  administered  aci  J 
preparations,  and  with  some  success,  but  a  larger  experience  has 
taught  me  that  the  chlorate  of  potash  is  superior  to  all  other 
medicines. 

Tlie  flesh  of  animals  which  have  died  or  have  been  kille^^ 
whilst  suffering  from  the  disease  should  not  be  used  as  food, 
cither  for  men,  pigs,  or  dogs,  as  it  is  apt  to  cause  death  by 
blood  poisoning. 
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CHARBOX  UNDER  THE  UErOPvT  OF  THE  FRENCH  SANITARY  POLICE. 

Tlie  pathological  study  tLat  we  have  given  of  charbon  demon- 
strates that  this  malady  is  often  developed  spontaneously,  and  is 
susceptible  of  being  propagated  by  contagion.  It  is  not  solely 
communicable  to  animals  of  the  same  species,  but  also  to  animals 
of  different  species,  and  even  to  man.  The  contagion,  we  should 
say,  lies  more  particularly  in  tlie  cadaveric  body,  and  espeniaUy 
iu  the  blood.  The  adniinistmtive  measures  for  preventing  the 
I  propagation  of  charbon  are  the  following  : — 

lat,  Tiie  proprietors  or  possessors  of  animals  must  declare  its 
appearance. 

2d,  Isolate  from  those  in  good  health, 

3d,  Avoid  driving  to  diiuks  or  pasturage. 

4th,  Remove  the  diseased,  and  do  not  allow  them  to  come  in 
contact  with  neighbouring  cattle. 

5th.  Mark  those  that  are  afl'ected. 

6ih.  Do  not  sell  to  the  butcher. 

7th.  Give  tlie  axe  to  those  that  are  incurable. 

Stk  Bury  the  dead  in  deep  pits,  and  at  a  distance  of  200 
metres  from  all  habitations  and  ways  of  communication. 

^th.  Hide  or  bury  the  litters  and  alimentary  matters  in  deep 
pits,  or  burn  tliem. 

lO^A,  Ask  the  proprietors  to  disinfect  those  places  that  have 
been  occupied  liy  tlie  disease. 

ll^A.  Forbid  the  consumption  of  flesh  of  animals  that  have 
been  ill  of  charbon,  and  also  of  their  milk. 

These  measures  are  implicitly  and  explicitly  prescribed-^ 

1st.  By  the  decision  of  the  Council  of  State  of  10th  April 
1714,  and  of  IGth  July  1784 

2d,  By  warrant  in  1701. 

3d.  By  Articles  459,  4*J0,  461,  and  4G2  of  Penal  Code, 

4th.  Finally,  by  the  direction  of  the  Assembly,  made  on  the 

Judiciary  Organization  on  16th  and  24th  August  1790,  title  ii. 

art.  3,  which  was  entnisted  to  the  vigilance  of  the  authurities  to 

I  prevent  and  arrest,  by  convenient  precautions,  epizootic  and 

I  contagious  diseases. 

Use  of  the  Jiedi  of  dead  animaU  that  have  been  sacrificed  m 
1  the  course  of  thvs  maladi/, ^The  sale  and  consumption  of  such 
is  strictly  forbidden*     The  rapidity  with  which  the  flesh  putre- 
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lies  and  becomes  black  after  this  disease  opposes  its  public 
consumption.  In  all  these  cases  the  authorities  have  a  right  to 
prevent  infringements  of  the  law  prescribed  in  sanitary  regu- 
lations. This  lawful  defence  considers  public  hygiene  most 
powerfully,  and  the  annals  of  science  contain  several  facts  which 
attest  that  men  have  succumbed  after  eating  charbonous  meat 

Barbarct  reports  that  nearly  all  the  herdsmen  who  were  so 
fed  when  the  charbonous  epizootic  reigned  in  the  Isle  of  Minorca 
in  1756  succumbed  after  a  malignant  fever,  accompanied  by 
gangrene,  notably  of  the  elbow  and  heeL 

Facts  of  this  kind  are  made  known  by  Worlock  and  by  Chris- 
holm,  who  have  traced  the  relation  of  the  charbonous  epizootic 
observed  in  1783  in  the  Isle  of  Grenada,  in  America  (lieeeuil, 
1826).  These  authors  reported  a  great  many  cases  of  death 
amongst  the  negroes  who  had  eaten  the  flesh.  Tliese  negroes 
succumbed  to  a  specific,  accompanied  by  malign,  fever. 

A  veterinary  surgeon  of  Rome  reported  in  the  Memoirs  of  the 
Agricultural  Society  (1820)  the  history  of  a  family  which  lost 
three  of  its  members  after  having  eaten  the  flesh  of  animals 
which  had  died  of  charbonous  fever. 

M.  Verheyen  reports  several  facts  proving  that  grave  and 
mortal  results  have  occurred  in  persons  who  have  eaten  the  flesh. 

Examples  of  this  kind  are  also  numerous  in  carnivorous 
animals. 

Thomassin  (Dissertation  on  Malign  Pustule)  states  that  the 
flesh  of  an  ox  had  communicated  malignant  pustule  to  the  person 
who  had  prepared  it  for  consumption.  It  was  entirely  eaten  in 
the  village,  but  did  not  cause  more  than  slight  indisposition  to 
those  who  had  eaten  it 

Of  the  use  of  milk  of  charbonoics  subjects, — Milk  of  animals 
affected  is  not  allowed  to  be  used,  its  physical  characters  being 
changed,  rendering  it  unfit  for  the  use  of  man.  From  the  report 
of  Chri&holm,  a  girl  of  three  years,  who  had  drunk  of  the  milk 
of  a  cow  affected,  showed  all  the  symptoms  of  a  malignant 
charbon.    The  same  took  place  in  five  members  of  a  family. 


CHAPTER    XXVL 

CONTAGIOUS    DISEASES— continued, 

SWINE  FLAGUE. 

Pkeumo-enteritis  contagiosa  (Klein) ;  typhoid  fever  (Budd) ; 
also  known  as  red  soldier,  blue  sickness,  measles,  and  erysipelas 
in  this  country ;  in  ^Vnierica  as  hog  cholera  and  intestinal  fever. 
The  diaease  undoubtedly  simulates  anthrax  in  its  anatomical 
characteristics,  but  the  observ^ations  of  Professor  Axe,  as  well 
as  those  of  Dr.  Klein,  have  proved  that  it  differs  from  it  in 
its  incubative  period,  its  general  patholog^y,  and  in  the  ana- 
tomical character  of  tlie  spleen  and  blood,  and,  accordiug  to 
Klein,  from  typhoid  in  its  anatomical  character. 

Definition. — Swine  plague  may  be  defined  to  be  a  highly 
contagious  and  infectious  disease,  having  a  period  of  incubation, 
after  inoculation,  of  about  five  days,  at  tlie  end  of  which  period 
there  is  elevation  of  temperature  to  104**  or  106^,  succeeded  by 
signs  of  general  ill-health,  aud  generally  a  rash  on  the  skin. 

When  propagated  by  coliabitation,  it  appears,  accoi-ding  to 
experiments  performed  by  Dr*  Lutton  in  America,  that  the 
disease  took  about  thirteen  days  to  manifest  itself  in  liealtliy 
pigs  amongst  which  diseased  ones  had  been  introduced. 

The  disease  is  very  common  in  England,  Ireland,  America, 
and  various  parts  of  the  world  j  but  so  far,  however,  it  is  rarely 
observed  in  Scotland. 

It  prevails  as  an  epizootic,  and  is  the  most  fatal  malady  to 
which  swme  arc  liable ;  but  pigs  differ  in  their  susceptibihty  to  it. 

Causes. — Like  cattle  plague,  pleuro-pneumonia,  &c.,  swine 
plague  appears  to  arise  from  contagion  and  infection  only ;  do 
amount  of  had  management,  filth,  want  of  drainage,  nor  decom- 
posing food  being  sufficient  of  themselves  to  induce  it.  If  such 
could  cause  swine  plague,  then  Scotland  would  undoubtedly 
be  continually  suffering  from  it. 
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PATHOLOGY  AND  SYMPTOMS. 

The  symptoms  are  loss  of  appetite,  general  prostration,  small 
and  frequent  pulse,  hanging  ears,  sullen  appearance,  painful  and 
haggard  expression,  watery  eyes,  conjunctivflB  red  and  spotted, 
dirty  secretion  about  the  eyelids,  generally  preceded  by  a  red 
blush  and  red  spots  on  the  ears,  the  abdomen,  and  internal 
aspects  of  the  extremities. 

The  reddened  spots  are  at  first  hot  and  painful  to  the  touch, 
but  afterwards  become  cold,  humid,  and  insensible  even  to  the 
pricking  of  a  pin.  As  the  disease  advances,  tremblings  and  con- 
vulsions are  manifested,  the  animal  grinds  its  teeth,  the  flexor 
muscles  of  the  limbs  contract,  and  the  animal  stands  upon  its 
toes.  These  symptoms  are  succeeded  by  paralysis  of  the  posterior 
extremities,  or  of  the  whole  body,  involuntary  defecation,  and 
passage  of  high-coloured  and  even  bloody  urine.  The  bowels 
are  at  first  generally  torpid,  but  the  faecal  matters  may  be  soft 
and  mixed  with  very  black  foetid  blood,  and  thick  tenacious 
mucus.  Diarrhoea,  however,  often  sets  in ;  the  defecations  are 
then  profuse  and  exhaustive;  the  breathing  becomes  catching 
and  convulsive,  a  painful  cough  is  present;  the  convulsions 
become  more  aggravated,  and  may  continue  to  the  end,  or  the 
animal  becomes  comatose,  till  death  closes  the  scene. 

In  some  cases  the  first  observable  symptoms  remain  stationary 
for  a  period  varying  from  twenty-four  to  forty-eight  hours; 
then  the  surface  of  the  body  becomes  burning  hot,  and  very 
sensitive  to  the  touch,  notably  at  the  sides  and  abdominal 
walls.  If  touched,  the  .animal  cries  with  pain,  and  to  these 
signs  are  added  tremblings,  convulsions,  grinding  of  the  teeth, 
and  tetanic  contraction  of  the  muscles;  succeeded  by  rapid 
diminution  of  temperature.  The  conjunctivae  become  brown; 
the  eyes  bleared ;  the  tongue  dirty,  thick,  and  bluish ;  and  the 
animal,  extended  on  its  litter,  incapable  of  any  regulated  move- 
ments, succumbs  in  from  twenty-four  to  forty-eight  hours. 

These  symptoms  are  liable  to  various  modifications,  depending 
upon  the  intensity  of  the  fever  and  the  various  localizations  of 
the  poison.  In  some  cases,  the  virus  seems  to  expend  itself  upon 
the  serous  membranes,  inducing  peritonitis  or  pleurisy;  sometimes 
upon  the  nmcous  membrane,  as  expressed  by  bronchitis  or 
broncho-pneumonic   congestion   and  haemorrhage,  enteric  con- 
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l^estion  and  ulceration,  sometimes  even  to  perfomtion  or  rupture 
of  tlie  bowel. 

lu  many  cases  the  animal  is  amaurotic,  wanders  to  and  fro, 
falls  down,  rolls  and  kicks,  and  seems  to  be  in  pain.  Now  and 
then  it  will  rise  from  its  bed  and  give  a  piercing  cry,  the 
whole  hotly  being  involuntarily  convulsed. 

As  a  record  of  day  to  day  observations,  I  Vieg  to  quote  the 
follow iuij  fnun  the  Vctenrmrian,  August  1875,  by  Professor 
Axe,  to  whom  thanks  are  due  for  his  iuvestigations ; — 

**  Record  of  Experiments. 

'*  I.  Tlie  object  of  this  experiment  was  to  determine  if  the 
contiigion  of  pig  ty]»ltoid  could  be  transmitted  from  une  animal 
to  another  through  the  medium  of  the  atnuKsphere. 

**  For  this  purpose  two  pigs  about  six  montlia  old  were  obtained 
fit^m  a  healthy  herd.  On  the  2 1st  of  April  they  were  put  into  a 
lioitse  \\  ith  a  diseased  |tig,  brought  to  tlie  College  by  Mr.  Hassey 
of  Devizes,  and  after  forty-eight  hours'  exposure  the  diseased 
unimal  was  destroyed.  The  healthy  animals  were  placed  some 
distance  apart  from  the  infected  one,  and  the  greatest  possible 
care  was  taken  to  maintain  complete  isolation,  not  only  with 
i*egard  to  the  animals  themselves,  but  also  with  reference  to  the 
excreta  of  the  infected  pig.  The  internal  temperature  was  taken 
in  the  morniugs  and  evenings  throughout  the  entire  course  of 
the  malady,  and  will  lie  found  recorded  in  the  thermometrical 
table.  I  propose  to  describe  the  course  of  the  disease  as  it 
appeared  in  the  two  pigs  separately,  and  shall  distinguish  tbem 

\  A  and  B. 

A. 

"  April  20tk — Slight  dulness  is  apparent,  and  the  evening 
meal  is  refused,  excepting  the  fluid  portion  of  it,  which  is  di-unk 
with  avidity. 

**  27th, — Dulness  more  marked,  skin  of  face  comigated,  and  the 
countenance  expressive  of  pain,  seemingly  referable  to  the  head. 

"  2Sih. — The  skin  is  liutter  than  naLuml,  thyugh  no  eruption 
is  developed.  The  eyes  are  congested  and  sufl'used  with  tears. 
Food  is  taken  simringly,  but  water  is  drunk  freely ;  pulse  cpuck, 
soft,  and  weak  ;  breathing  very  slightly  accelerated, 

"  2^tk — The  temperature  of  the  skin  is  increased,  and  a  general 
redness  is  visible  over  the  belly  and  on  the  inside  of  the  arms 
and  tliiglis  and  behind  the  ears. 
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>:CL — A  few  r»>xind  laised  spots  of  a  red  colour  are  visible 
•m  rhi  :?ej.sc  ini  ihicat.  Dolnesa  is  much  increased,  and  a 
^r^xi  'iisir?  f:>r  w.irm:h  is  manifested.  A  watery  dischaige 
i&i?;i'r<  frrci  :Le  ejc:?,  and  dirt  accumulates  around  them  in  black 

"^  J^;/  Iff. — Tb.^  -iiaoharse  from  the  eyes  is  tliick  and  purifonn. 
ir?i  1  TTUcry  serrrtion  ii^ues  from  the  nostrils.  Tlie  eruptive 
5it:C5  ir^  srlll  visille,  but  the  general  redness  of  the  skin  has 
51"  si'ieL  acd  the  hea:  is  less  intense. 

*  '1^. — Si^Tis  cf  emaciation  are  present,  and  the  movements  j 
i^f  f-ftril-r.    TLr  spjis  are  subsiding,  and  can  only  now  be  fdl^ 
:l«r  rsrizrSi?  Livin;;  disappeared.    The  general  symptoms  of  iD- 
:ie5i?  xr*^  less  ziirked,  but  the  thirst  is  intense,  and  slight  tremon 


-"  ;>f. — il-:h  ±e  same  as  yesterday. 

-  -t:.4. — Tie  rowels  are  constijKited,  and  the  fieces  streaked 
w::b.  :Ix>i  ^ni  thick  tenacious  mucus.  The  lining  membrane 
.  :  the  reotnn  is  of  a  scarlet  hue.  More  food  is  taken,  and  the 
tlir?:  is  less  severe. 

•^  3^-,V — Skin  very  hot,  and  the  animal  refuses  food ;  the  thiist 
::-:7v.'-^.  tiicvr^aents  unstt^aJy.  and  rigors  are  excited  by  the 

•  •'.-'.. — A  d:i\:><rd  redness  is  Wsible  over  the  belly,  which 
:>  z:  -s:  :-^:c=.>e  t^vrAnis  the  centre;  the  inside  of  the  arms  and 
:'  :^*.>  :>  ,C<'.^  rv-i  lut  less  so  than  the  abdomen.  Greatprostra- 
t:  -  :>  n;w  sryareat,  and  rapid  emaciation  is  taking  placa  AH 
tl.e  Jil.vr  syii.r:oms  are  aggravated,  and  the  gait  is  unsteady. 

-  7-':  — A  :'r\sh  crop  or  spots  has  appeared,  and  the  animal 
5<*:.i?  s:::e'.v::a:  more  cheerful,  though  lie  obstinately  refuses 
:  .  d  ar.-l  •iriuks  Lirgely.  The  stools  are  soft  and  of  a  yellowish- 
Ir.wn  coIo::r. 

"  <:'. — T':.e  fiioe  is  pinched  and  very  anxious;  the  eyes  aT« 
V ::.::.:.  iir.i  the  lids  charged  with  puriform  matter.    The  enil>- 
:: ; ::  is  ui; re  extensive  and  decided.    Great  irritation  is  manifeste*^ 
I  V  rii^.r.cvily  soratcliing  the  abdomen.     The  bowels  are  verj' 
:  .>s<\  and  the  stools  more  decidedly  yellow. 

•  v.;': — Diarrhoea  acute,  stools  of  a  dirty  yellow  colour  usi*-^ 
v».\tory.  IV^iration  increasing.  Food  altogether  refused,  bu* 
tl.irsi  still  gr«it. 

^  lOM. — ^Epideimis  is  desquamating  from  the  seat  of  theearl^ 
eniplioii»  and  sUglit  moisture  is  observable  on  the  surface  of  tli^ 
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Tecent  spots.    Tlie  stools  are  wateiy  and  frequent,  and  pain 
rinced  on  pinissing  the  belly. 

lllh. — Stools  streaked  with   blood.      Belly  and   inside   of 
and    thighs   iuteiisely  red   and   hot      The   countenance 
ve  of  stupidity,  and  sli^^ht  twitchings  of  the  miiscles 
pcfTceived   at  abort   intervals.     The   hind   extreinitiea  are 
rtially  paralyzed,  and  the  boily  ba?  a  rolling  movement 
"  l*2fh, — The  skin  exhibits  a  nimi!>er  of  purple  patches  and 
uU  petechia.     They  are  especially  numerous  on  the  belly  and 
«  inside  of  the  thighs.     Thirst  is  veiy  great 
IZfh. — All  the  general  symptoms  are  aggravated 
14(Jl — Same  as  yesterday. 

I5(h, — ¥mces  black  and  stinking.     Conjunctival  membrane 

BUed  with   petechiie;   abdomen  veiy  sensitive.     Nothing  is 

HRi  but  fluids.     A  feeble  grunt  is  constantly  emitted  witli 

Kb  expiration,  and  comph^te  paralysis  is  pi'csent 

"Idthr — The  fieces  are  less  fluid,  and,  excepting  where  the 

hod  spots  and  patches  are,  the  skin  is  now  much  paler  in 

Vitk — ^Extreme  prostration  is  present,  and  disKulution  seems 
approaching.     The  fiEces  are  mingled  with  blood  and  small 
Jwticles  of  soft  grey  sloughs.     Tlie  entire  body  is  convuLsed,  and 
tlie animal  lies  the  legs  are  violently  jerked  towanls  the  trunk. 
**18/A. — The    convulsions    continued    throughout    the    day, 
Atiimal  died  at  six  o*clock  p.m. 

A 

April  2Sth — Slight  dulness  is  perceptible  and  the  food  is 
Pw^ken  of  indifferently.  There  is  marked  thirst,  and  the  skin 
i^Wt^r  than  natural. 

•'29£A. — Much  the  same  as  yesterday. 

"^OfA, — The  skin  is  intensely  hot  and  of  a  deep  red  colour; 
^'ttlnutt  is  increased  and  the  face  slightly  pinched. 

Mai^  !«<.— rTlie  red  colour  of  the  skin  is  less  diffused,  and 
^v  the  rash  has  appeared  in  irregular  patches ;  the  appetite  is 
^^  fastidious  and  the  thirst  intense. 

*"ii<^.— A  watery  discbaige  issues  from  the  eyes  and  nostrils; 
"'It  in  other  respects  there  is  no  perceptible  change, 

"W,— A  few  small  red  spots  exist  on  the  belly  and  on  the 
^^t;  didness  is  inoi*e  marked,  the  skin  of  the  face  is  deeply 
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cormgated  and  the  coimtenance  expressive  of  pain.     Tbe  mc 
uients  are  soinewlmt  feeble,  and  rigors  are  present. 

"4:tk. — A  few  more  spots   have  appeared,  and  on  somel 
yesterday's  crop  a  little  moisture  is  visible. 

"  5tL — Food  is  entirely  refused,  and  the  animal  is  evideu 
much  weaker,  the  pulse  is  quick  and  feeble,  the  boweb  ca 
stipated,  and  the  discliarge  from  the  eyes  and  nostrils  is  assu 
a  puriform  diameter, 

*'  6th. — A  fresh  eruption  of  spots  has  occurred  on  the  insid 
of  the  arms  and  thighs  and  behind  the  ears ;   they  are 
numerous  and  in  some  places  confluenL     The  spots  enipted  * 
the  od  have  entirely  disappeared,  leaving  the  epithelium  i 
and  desquamating.     Prostration  is  great,  and  shivering  is  exdti 
by  tlje  least  exposure, 

"  7/A. — ^Tliere  is  no  perceptible  alteration. 

"  StL — The  countenance  wears  a  stupid  expression.    The  ( 
junctival  membrane  is  much  injected,  the  skin  is  intensely  k 
especially  on  tlie  abdomen ;  the  primary  spots  are  tumin;;  of  i 
yellowish-brown  colour,  but  those  of  the  second  crop  are  sub 
siding. 

*'  91L — The  prostration  is  very  great,  and  the  gait  unsteadjj 
The  spots  have  nearly  entii'elv  disappeared.     On  the  inside  * 
the  thighs  are  two  large  vesicles,  and  two  others  are  on  ' 
breast,     Diarrhcea  is  now  pi-esent,  and  the  faeces  are  very  offen 
sive ;  the  akin  is  much  colder  and  less  red  than  at  any  timediirinj 
the  eruption,     Tlie  tips  of  tlie  ears  are  of  a  bluish-red  Qoh^n 

'*  lOlL — The   vesicles   are   increasing  in  numbei^  and     ^ 
are  confluent ;  there  is  considerable  emaciation,  and  the  sliglu*s< 
exertion  gives  rise  to  a  fit  of  coughing ;  there  is  every  indicati« 
of  pneumonic  complication. 

*'  11  ^^. — Vesicution  is  extending,  and  large  layers  of  epidenuU 
may  now  be  removed  from  the  seat  of  the  confluent  vesicte 
Diarrhoea  is  very  acute,  the  stools  are  of  a  yellow  colour*  i 
and  offensive.     The  animal  rises  with  ditliculty,  and  rolls  fr^"^ 
mde  to  side  in  progression.     Yision  is  mucli  impaired.   Tli*?_ 
breathing   is   quick   and   panting.      Pressure   to   Uie  abdoia^^ 
excites  struggling  and  squealing;  the  latter  is  very  feeble itu 
plaintive  and  attended  with  coughing. 

"  I2tk — Emaciation  is  mpidly  increasing,  and  there  is  corf 
plete  prostration,  with  low  delirious  grunting.      The  akin 
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ng  purple  in  patches,  and  petechial  spots  are  scattered  over 
abdomen.     Some  of  the  vesicles  are  refilling.    The  ex- 
ities  are  cold,  and  the  breathing  is  qmck  and  hoarse. 
L3^A.  — ^This  animal  died  after  being  in  a  comatose  condition 
several  hours. 

•*  Pig  Typhoid  Thermometincal  Tabled 
Experiment  L 
A. 


Dite. 

MomlDff. 

Erenlng. 

Dfttei 

Morning. 

Erening. 

DtfiT^n. 

DeicrcML 

DegreM. 

Df  green 

April  20 

103-2 

103-8 

May    5 

102-4 

105-2 

»    21 

102-6 

103-6 

»       6 

106- 

104-6 

„    22 

103-4 

103-6 

»       7 

104- 

104-6 

..    28 

103- 

103-2 

»       8 

104-4 

104-8 

„    24 

103-2 

103-2 

>,       9 

104-6 

104- 

„    25 

103- 

103-4 

„     10 

103- 

104- 

,.    26 

103-2 

103-2 

»     11 

104- 

105-2 

..    27 

103-6 

108-2 

M     12 

105- 

105- 

,.    28 

104- 

104-2 

„     13 

104- 

104- 

,.    29 

104- 

104-6 

»     14 

104- 

105- 

M    80 

104-2 

104-6 

„     15 

106- 

106-4 

M.y     1 

104-6 

105- 

„     16 

108-6 

103- 

«       2 

105- 

106-4 

M      17 

103-8 

102- 

„       8 

104-8 

105-2 

4,       18 

96-6 

»,       4 

105-2 

105- 

R 


DatflL 

Morning. 

Evening. 

Date. 

Morning. 

Evening, 

DegreeA. 

Decrees. 

Degrees. 

Degrees. 

April  20 

103-2 

103-2 

May 

2 

103- 

104- 

,.    21 

102- 

103-2 

If 

8 

103-8 

104-8 

„    22 

108-2 

102-6 

II 

4 

105-2 

105-2 

„    23 

102-6 

103- 

t» 

5 

104- 

105-4 

„    24 

103- 

103-2 

»i 

6 

105-8 

106-2 

„    25 

103-4 

103-6 

II 

7 

104-8 

105-2 

M    26 

108-6 

104- 

11 

8 

106-2 

105-2 

„   27 

103-6 

103-4 

II 

9 

104-6 

103- 

„    28 

104- 

104-2 

II 

10 

104- 

104-4 

.,   29 

104-2 

104-6 

II 

11 

101-8 

106-2 

„    30 

104- 

104-6 

»i 

12 

96-8 

May    1 

108-6 

104- 

'  TtoM  table  dates  from  the  day  prior  to  that  of  exposure. 
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The  condition  of  the  blood  differs  in  a  marked  d^[ree  from 
tliat  of  anthrax,  being  fibrinous,  red  in  colour,  and  as  a  rule 
contains  neitlier  bacilli  nor  the  contagium  of  the  disease. 

The  experiments  of  Klein  point  to  the  conclusion  that — "  1$L 
The  fresh  blood  of  diseased  animals  does  not,  as  a  rule,  coDtain 
the  \'irus,  as  it  fails  to  produce  the  disease  when  introduced  into 
a  healthy  animal 

"  Four  animals  were  inoculated  (at  different  times)  with  the 
fresh  blood  of  diseased  animals.  They  remained  healthy.  When 
subsequently  inoculated  with  virus-containing  matter,  they  be- 
came smitten  with  the  disease. 

"  In  a  fifth  instance,  however,  fresh  blood  did  produce  infection. 
[And  this  same  blood  proved  active  after  having  been  kept 
sealed  up  in  a  capillary  tube  for  several  weeks.]  This  blood 
was  obtained  from  a  very  severe  case  with  copious  peritoneal 
exudation.;  in  which  were  found  peculiar,  abnormally  laige, 
coarsely  granular  cells ;  the  same  cells  were  also  present  in 
the  blood ;  so  that  it  appears  probable  that  the  blood  became 
charged,  by  absorption  during  life,  with  matter  from  the  peri- 
toneal exudation.  This  latter  always  contains  the  virus  in  an 
active  state. 

"  2.  Experiments  showing  that  fluid  as  well  as  solid  IjTnph 
of  the  diseased  peritoneum  contains  the  virus  in  a  very  active 
state. 

"  Six  successful  inoculations  with  fluid  peritoneal  exudation 

"  There  is  no  difference  of  activity  to  be  noticed  between  fresh 
exudation  and  one  that  had  been  kept  sealed  up  in  a  capillaiy 
tube  for  several  weeks. 

"  Solid  lymph  obtained  from  the  peritoneal  ca^^ty  of  diseased 
animals,  having  been  dried  at  a  temperature  of  about  38"  C, 
l)roves  very  active. 

"  3.  Experiments  showing  that  parts  of  the  diseased  lun?. 
ulcerated  intestine,  and  also  diseased  spleen,  contains  the  virus 
in  an  active  state.  Diseased  parts  of  lung  or  intestine  that  were 
dried  at  a  temperature  of  about  38**  C,  retain  their  virulence 
unaltered. 

"  In  all  cases  of  pneumo-enteritis,  the  trachea  as  well  as  tlic 
bronchi  Lave  frothy  blood-containing  mucous  matter,  possessed 
of  infectious  properties.  It  must  be  therefore  supposed  that  tuc 
breath  of  a  diseased  animal  is  charged  with  the  poison.    Ou 
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account  of  the  diseased  state  of  the  intestine,  also  the  dung  is  to 
l»e  regarded  as  infectious. 

'*  4.  Experiments  showing  that  infection  is  produced  by  co- 
habitation with  a  diseased  animal,  or  by  keeping  healthy  animals 
in  a  place  wlience  a  diseased  animal  had  been  removed. 

**  5.  Several  experiments  were  made  to  see  whether  feeding 
healthy  animals  on  matter  obtained  from  the  diseased  organs 
(intestinal  ulcers  especially)  produces  the  disease.  The  experi- 
ment was  always  attended  witli  success,  if  a  lesion-abrasion 
existed  in  the  mucous  membrane  of  the  mouth  or  pharynx  ;  this 
was  usually  the  case  when  the  matter  had  to  be  introduced  into 
the  mouth  while  the  animal  was  being  held  by  assistants. 

**  There  w^ere,  however,  two  cases  which  aiipcar  to  piHDve  that 
the  disease  cannot  be  produced  by  simple  feeding, 

"  This  was  unfortunately  at  a  time  wlien  I  was  not  as  yet 
acquainted  with  the  fact  that  in  many  Hnimals  the  disease  is  of 
so  mild  a  form  that  it  can  hardly  be  recognised  in  tlie  living 
animal.  I  have  not  made  any  j^od  mortem  examination  of  tliose 
two  animals. 

"  But  since  then  I  have  made  two  oilier  experiments,  in  wbich 
the  virus  w^as  brought  directly  into  the  stomach,  l*y  means  of 
an  india-rubber  tube  introduced  per  fauces  and  a^sophiigns.  In 
l)oth  these  instances  the  animals  l>ecame  diseased,  and  their 
intestines  were  most  conspicuously  afiected* 

"  From  the  last  three  series  uf  exj>eriments,  Tve  may  conclude 
that  the  principal  way  in  which  contagion  of  pneumo-enteritis 
is  carried  out,  is  through  the  instrumentality  of  the  air  and 
the  food, 

"  6.  This  series  comprises  experiments  to  prove  that  the  virus 
cau  be  cultivated  artilicially— 1>.,  outside  the  body  of  an  animal ; 
in  the  case  of  splenic  fever  it  has  been  successfully  done  by 
Ur.  Koch. 

"  The  experiments  are  seven  in  niimber : — (a.)  Two  refer  to 
cultivations  commenced  with  fluid  yjeritoneal  exudation  ;  (b.)  In 
the  five  others  the  vims  had  been  obtained  by  cultivation  of 
dried  lymph  from  the  peritoneum  of  an  animal  sutfering  from 
the  disease. 

**  (a.)  The  cultivation  of  the  virus  for  the  first  two  cases  was 
caiTied  out  thus  :— 

**  Fluid  peritoneal  exudation  of  a  diseased  animal  had  been 
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collected  and  sealed  up  on  November  6tb,  in  a  capiUarT  i 
tube.  On  tbe  ibllowing  day  there  was  present  a  small  clot  ( 
to  coag^ulatiou.  A  minute  speck  of  this  clot  was  removed 
tbe  point  of  a  clean  needle,  and  with  it  was  inoculated  a  droj 
fresb  aqueous  humor  of  a  healthy  rabbit.  This  drop  har] 
placed  on  a  thin  covering-glass,  which,  after  the  inc 
was  inverted  over  a  small  "  cell/'  made  by  tixing  a  glass  j 
an  oi-dinary  glass  slide.  The  covering-glass  was  fastened  1 
glass  ring  by  means  of  a  tbin  layer  of  pure  olive  oil 
pii?paration  was  then  kept  in  the  incubator  for  twentr-fol 
hours  at  a  temperature  of  82*  to  33**  C.  After  this  tim%i 
used  to  inoculate  a  new  di'op  of  aqueous  humor  in  a 
manner  to  the  one  just  describei  We  will  call  this  the  i 
generation. 

"  This  new  specimen  was  placed  in  the  incubator,  and  1 
there  at  a  temperature  of  32**  to  33**  C.  for  anotlier  twenty-ffl( 
hours.  In  the  same  manner  a  third  generation  was  started,  \ 
inoculating  a  fresh  drop  of  aqueous  humor.  After  havj 
been  kept  in  tbe  incubator  for  several  days,  it  was  used 
inoculate  two  animals  at  dillbrent  times*  Both  animals 
infected  with  the  disease. 

"  (k)  The  other  fi%'e  experiments  were  carried  out  with^ 
cultivated  from  solid  lymph  of  the  peritoneum  of  a  disea 
animaL     The  lymph  had  been  dried  at  38®  C.  (see  series  2). 
smnll  puiticle  of  dried  lymph  is  crushed  into  fine  powder, 
a  granule  of  this,  a  drop  of  fresh  aqueous  humor  is  inoculatt 
in  the  same  manner  as  above  described. — first  generation. 

*'  After  havintz  been  kept  in  the  incubator  for  two  or  threet 
at  a  temperature  of  32''  to  3S°  C,  it  is  used  to  inoculate  as 
genemtion,  care  being  taken  to  use  a  trace  only  of  the  \\m\  \ 
and  not  to  come  in  direct  contact  with  the  original  graiiti 
which  may  lie  still  discerned  in  the  preparation, 

"  The  specimen  representing  the  second  generation  is  kepti 
the  incubator  for  a  day  or  two.  It  is  then  used  to 
fresh  preparation, — thirtl  generation.  And,  finally, 
for  estalilishing  a  fourth  generation.  After  having  been  Icept* 
the  incubator,  a  part  of  it  is  used  for  inoculating  two 
tbe  inoculation  being  earned  out  at  different  times. 

"  Jioth    these    animals    became  affected    with   the  diiea*^ 
Another  portion  of  tliis  fourth  generation  was  used  to  tfait  ^ 


SWIS^  PLAGUE. 


I 


fifth  generatioTi,  then  a  sixth,  a  seventh,  and  an  ei<,'hth  genem- 
tion.  With  this  three!  animals  were  inoculated  at  diHerent  times. 
All  tlu'ee  animals  became  diseased  in  due  time. 

**  In  order  to  correctly  interpret  the  results  of  this  last  (sixth) 
series  of  experiments,  it  is  important  to  mention  that  inoculation 
with  dried  lymph,  diluted  far  less  than  would  correspond  to  the 
tliird  generation  in  the  last-named  experiments,  is  followed  by 
a  negative  i-e^ult, 

"  The  microscopic  examination  of  the  cultivated  liquids  proves 
that  these  are  the  seat  of  the  growth  and  development  of  a  kind 
of  hacterinm,  which  has  all  the  characters  of  BanUm  .mUilis 
(Cohn).  The  Imciltus  in  our  case  is  a  very  hne  and  chdicate  rod, 
til  inner  than  both  that  described  by  Professor  Cohn  in  hay 
infusion,  and  the  Bacillm  anthracis  so  thoroughly  investigated  l;y 
I>r.  Koch. 

•'  Our  bacilhis  differs  also  in  other  respects  from  Baeiilas 
anthracis,  inasmuch  as  it  possesses  a  moving  period — the  Bacillus 
anthraeis  described  by  Dr,  Koch  is  non -moving.*  Like  Bacillm 
SitUilis  of  hay  and  Bacillus  anthracis,  our  bacillus  grows  under 
favourable  conditions  into  long  IcptothrLx-like  filaments,  which 
occasionally  form  moi'e  or  less  complex  convolutions. 

*'  In  these  filaments  hiylily  refmctive  spores  make  their  appear- 
ance. These  become  free  after  the  disintegration  of  the  ori^imd 
filamentous  matrix.  The  fully  developed  spores  of  our  bacillus 
differ  from  those  of  hay  bacillus  and  anthrax  bacillus,  by  being 
more  distinctly  cylindrical  and  much  smaller.  Accoitling  to 
Professor  Cohn  (Bdtrdge  zur  Bi^loffk  der  Pfianzen,  ii.  2,  1876,  p. 
204),  the  long  diameter  of  the  spores  of  bacillus  of  hay  and  also 
of  anthrax — for  both  are  identical  in  morphological  respects  (/.r., 
p.  275)— amounts  to  00015— 0  0022  mm.,  or  '^^^^ths  of  an  inch, 
whereas  the  spores  of  otir  bacilhis  are  little  less  than  00005 
mm.,  or  TrriinFth  of  an  inch,  in  their  long  diameter. 

•♦At  first  I  misinterpreted  the  spores,  regarding  them  as  a 
kind  of  micrococci,  and  only  after  repeated  oV^servations  have  I 
Bueceeded  in  tracing  them  through  their  difterent  stages  of 
development, 

*'  After  nuuiy  failures — owing  to  the  introduction  and  develop- 
ment of  bacterium  tcrmo — 1  succeeded  at  last  in  obtaining,  already 

^  Tk^  experimentit  of  Dr.  Cosur  Ewart  bnva  eince  proved  thai  ihiO  BaciVut 
umthmcis  him  m  movitig  i)enml. 
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in  the  second  generation  of  original  vims,  a  pure  crop  of  baeillua 
and  its  spores.  With  these  I  started  several  separate  cultiva- 
tions, in  which  the  germination  of  the  spores  into  delicate 
bacillus,  the  swarming  stage,  the  rapid  multiplication  by  division, 
their  growth  into  long  apparently  smooth  filaments,  and,  under 
sufficient  access  of  air,  the  formation  of  the  bright  cylindrical 
spores  could  be  distinctly  traced.  (No  other  organisms  appeared 
in  these  cultivations.)  These  were  again  us^  to  inoculate 
other  preparations  of  aqueous  humor,  and  so  on,  until  I  suc- 
ceeded in  obtaining  considerable  quantities  of  liquid,  containing 
only  bacillus  and  its  spores.  The  last-named  animals  were 
infected  with  liquid  of  this  kind. 

"Seeing  that  splenic  fever,  pneumo-enteritis,  and  specific 
septicaemia  possess  a  great  affinity  in  anatomical  respects,  and 
seeing  that  in  splenic  fever  and  pneumo-enteritis  the  mcUeries 
morbi  is  a  definite  species  of  bacillus — the  difiei^ence  of  species 
being  sufficiently  great  to  account  for  the  diflferences  in  the  two 
diseases — we  may  with  some  probability  expect  that  also  the 
thiiti  of  the  group  (viz.,  specific  septicaemia)  is  due  to  a  bacillus. 
This,  however,  remains  to  be  demonstrated.  It  seems,  finally, 
justifiable  to  speculate  whether  or  not  we  have  in  these  three 
varieties  of  disease  '  a  variation  of  species  *  in  the  sense  of  the 
evolution  theory." 


MORBID  ANATOMY. 

In  the  majority  of  animals,  the  skin  about  the  perineum, 
groin,  belly,  and  neck  is  swollen,  and  of  a  diffuse  red  or  bluish- 
red  colour,  and  the  ear  lobes  and  the  skin  of  the  nose  also  red 
and  swollen,  whilst  in  some  instances  there  are  gangrenous 
patches  of  the  superficial  cutaneous  structures.  In  many  in- 
stances, however,  this  redness  of  the  skin  may  be  entirely 
absent,  even  after  death ;  but  the  longer  the  animal  lives,  the 
superficial  structures  become,  as  a  rule,  the  more  swollen,  and 
the  dependent  parts  of  the  ears  become  deep  red,  puffy  masses, 
from  the  surface  of  which  the  epidermis  peels  off. 

The  blood-vessels  of  the  skin  are  more  or  less  filled  with  blood 
or  plugged  with  fibrin,  and  around  the  vessels  lymphoid  cells 
are  discoverable ;  the  suderiporous  glands  are  greatly  distended, 
and  often  filled  with  blood  charged  with  large  coarsely  granular 
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cells  containing  large  clear  vesicular  nuclei*  Tlic  connective  tissue 
of  the  corium  contains  fibrinous  exudations  and  a  yellow  serosity. 
The  small  intestines  almost  invariably,  and  the  stomach  more 
rarely,  are  congested  and  covered  with  spots  of  ecchymosis,  both 
upon  their  mucuous  and  peritoneal  surfaces.  The  large  intes- 
tines have  always  the  most  characteristic  appearances*  There 
are  isolated  or  confluent,  generally  roundish,  ulcerations  at  and 
around  the  ilio-cfecal  valve,  the  rest  of  the  mucous  membmne 
l>eing  congested  and  studded  with  sjNDts  of  ecchymosis. 
Klein  says  the  whole  largo  intestine  down  to  the  rectum 
contains  ulcers ;  in  the  caecum  they  are  confluent,  and  measure 
several  inches,  extending  transversely  as  well  as  longitudi- 
nally ;  while  the  wliole  remaining  mucous  membrane  of  the 
large  intestine  is  much  thickened,  and  in  some  parts  the 
mucous  tissue  contains  large  accumulations  of  blood.  The 
ulcers  are  of  various  aspects.  The  folIowLng  forms  may  be  seen — 
very  minute,  well  defined,  prominent  yellowish-wlutish  specks 
of  the  size  of  a  millet  or  hemp  seed  ;  then  somewhat  larger,  more 
flattened,  prominent,  circular  or  oval,  yellowish  patches  (with 
which  in  one  case  the  whole  mucuous  membrane  of  the  ctecum 
seemed  quite  covered)  of  the  size  of  a  hemp  seed,  up  to  about 
one-eighth  of  an  inch  in  diameter ;  next,  fiat,  circular,  or  slightly 
oblong  patches,  situated  on  the  crust  of  a  fold  of  the  mucous 
membrane,  in  size  from  one-eighth  to  one  inch  in  diameter, 
genemUy  black  or  grey  (from  bile  pigment),  except  a  very  con- 
spicuous, and,  I  may  almost  say,  characteristic  prominent  rim, 
which  is  yellow.  The  ulcer  generally  sliows  a  pale  central  or 
eccentric  disc,  around  which  the  rest  of  the  ulcer  is  arranged  as 
concentric  rings.  Between  these  flat  ulcers  with  concentric 
layers,  and  those  uniform,  yellowish* white,  prominent  patches 
and  nodules,  there  are  all  intermediaiy  forms.  This  is  easily 
undei^tood,  if  it  is  borne  in  mind  that  as  the  latter  increase  in 
size,  the  central  part  is  transformed  into  that  black  or  greyish 
mass.  Besides  these,  there  are  very  often  formed  on  tlie  surface 
of  the  mucosa  minute  whitish  specks,  just  perceptible  by  the 
unaided  eye.  In  one  single  instance  have  1  seen  ulcemtions  of 
the  lower  part  of  ileum.  This  case  had  exceedingly  numerous 
ulcerations  of  the  large  intestines.  The  two  ulcers  of  the  ileum 
were  quite  difierent  from  the  ulcers  generally  found  in  the  large 
intestine,  for  they  were  oblong,  deep  pits,  surrounded  by  a  thick, 
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pmrnmeat  wall  of  swoUeu  mucous  membrane,  very  much  tlie 

same  as  ulcers  of  human  typhoid. 
But  under  any  circumstances  the 
microscope  reveals  a  mai-vellous 
difieronee  between  the  two  diseases; 
for  in  the  pig  tliese  patches,  whether 
nodules  or  ulcers,  have  absohitely 
nothing  whatever  to  do  with  lym- 
phatic follicles,  whereas  in  human 
typhoid  there  is  found  in  the  fii-st 
stage  round,  or  generally  oblong, 
prominent  papulie  or  patches  of 
swollen  lymph  follicles,  surrounded 
by  swollen  mucous  membrane,  after 
1  wiiich  stage  the  greater  part  of  the 
swollen  lymphatic  patches  dies,  and 
is  finally  discharged  as  a  slough, 
leaving  behind  a  pit-like  excavation 
bordered  by  a  well-defined  fringe  of 
muixms  membrane,  which  is  neither 
Fm.  i3.-Portion  of  ct^cani  of  thickened  uor  indurated. 
Amerirnii  pi^  aiftughtcred  at  Liver*  Kcxt  in  importance  to  the  intestinal 
a.  Uiolcffit^id  openinir.  lesious  are  those  discovered  in  the 

6,  6»  A.  Ulcere  in  voriouiBtagejL  lymphatic  glands,  which  are  con- 
gested, generally  swollen,  of  a  dark  red  colour,  or  infiltrated 
with  blood,  black,  soft,  and  pulpy;  those  in  connection  with 
the  intestinal  canal  are  not  only  swollen,  but  inliltrated  with  a 
gieyish-wbite  opaque-looking  matter. 

The  condition  of  the  glands  is  sometimes  very  slight  to  the 
naked  eye,  there  being  merely  swelling,  and  an  apparent  con- 
gestion ;  but  even  here  the  microscope  reveals  bui-sting  of  blood- 
vessels in  the  cortical  tissue,  and  htumorrhage  into  the  lympbalic 
follicles  and  sinuses  of  that  part,  amounting  in  severe  cases  to 
total  destruction  of  the  adenoid  tissue  by  blood.  In  severe  cases 
the  medullary  sinuses,  anti  partly  also  the  medullary  l}Tiiphatic 
cylinders,  become  filled  with  extmvasated  blood.  In  so  far  as 
tins  condition  is  similar  to  wliat  is  found  in  anthrax.  "  This 
state  of  the  lymphatic  system  is  very  characteristic,  and,  coni- 
l)ined  with  the  disease  of  the  intestine,  is  of  paramount  impor- 
tance to  the  diagnosis." — (KlELV.) 


SWIJfE  PLAGUE. 


319 


Hcspiratm'y  organs. — In  a  large  number  of  cases,  the  tongue, 
mouth,  fauces,  and  pliarynx  are  ulceratetl,  and  sometimes  gan- 
grenous ;  the  lymphatic  vessels  filled  with  microL^occi ;  the  lungs 
are  generally  congested  in  patches^  with  distinct  mapping  out 
of  the  lobes  and  lobules  by  oedema  of  the  interlobuhxr  ti.ssue, 
succeeded  l>y  hepatisation,  at  first  red,  subseipiently  opai]ue, 
or  white  specks  or  patches  appear  in  the  red  substance,  which, 
as  they  increase  in  size,  become  confluent  This  is  due  to  the 
fiict  tliat  the  broncbiid  tubes  become  gradually  fiUed  with  a 
white,  Ijrittle,  cheesy  mass,  progressing  gradually  from  the  finest 
ramifications  on  to  the  larger  branches  of  the  lobules  and  lobes. 
Finally  the  whole  lobule  is  transfurmed  into  a  discoloured,  dry, 
hard,  friable  mass.  The  jjleum  of  the  corresponding  parts  is  of 
course  inflamed,  being  in  some  cases  exceedingly  thick,  and 
covered  with  false  membranes.  In  severer  cases,  the  greater  part 
of  one  limg  and  portions  of  the  other  may  be  tiius  clianged,  and 
on  the  external  surface  tliere  may  exist  smaller  or  greater  ulcer- 
ations. Except  in  very  slight  cases,  there  is  generally  a  certain 
amount  of  pleural  exudalion  ;  ami  in  severer  cases  tlje  pleura 
contains  a  considerable  quantity  of  a  thick,  offensive,  yellowish  or 
discoloured  exudation.  In  some  severer  cases  the  pericardium 
is  also  iiifiumed,  cuntaining  a  large  quantity  of  exudation,  and  its 
walls  being  much  tliickened  by  false  membranes.  Tlie  same  is 
also  the  case  with  the  peritoneum,  this  being  in  some  cases 
liypera?mic  in  parts,  or  even  covered  with  solid  lympli  and  pus, 

TJie  sjiken  and  liver  are,  in  severe  cases,  dark  in  colour,  en- 
larged, and  the  kidneys  are  sometimes  changed,  being  hypertcmic 
and  coveixid  with  petechite,  particularly  in  tlie  pyramids  and 
underneath  the  capside,  whicli  is  easily  stripped  off, — (Klein.) 

In  the  Privy  CouncU  Order  dated  17th  Deceml>er  1878, 
which  is  termed  also  the  "  Tyjihoid  Fever  of  Swine  Orrler,  1878," 
it  is  laid  down  that  typhoid  fever  of  swine,  otherwise  called 
soldier  disease  or  red  disease,  shall  be  deemed  to  be  a  disease 
(under  the  Contaotioug  Diseases  Animals  Act,  1878)  for  the 
purposes  of  slaugl iter  and  compensation,  notice  of  disease,  Orders 
of  Council,  power  of  police,  and  power  of  entry ;  and,  also  (under 
the  Animals  Order,  1878),  fur  the  purposes  of  movement  and 
exposure,  movement  of  dung,  burial  or  dcstniction  of  carcases, 
•  and  general  provisions,  as  also  for  cleansing  and  disinfection. 


CHAPTER   XXVIL 

ENZOOTIC  AND  EPIZOOTIC  DISEASES. 

The  great  characteristic  feature  of  all  epizootic  diseases  is  their 
tendency  to  spread  rapidly,  attacking  large  numbers  of  animili ! 
in  a  short  space  of  time,  destroying  many  and  incapacitataogl^ 
large  majority. 

The  term  epizootic  is  derived  from  the  Greek,  Ex«,  upon,  vA;> 
Zcoov,  an  animal.  Diseases  of  this  order  are  said  to  arise  bm  \ 
enzootic  influences — from  Ev,  in,  and  'S(aov,  an  animaL  Enzooiift 
influences  are  those  peculiar  to  certain  districts,  and  result  fna 
conditions  or  agencies  peculiar  to  a  locality,  which  favour  Ai 
development  of  various  miasmatic  diseases,  such  influences  be* 
coming  epizootic,  or  aflecting  the  many,  from  causes  as  jefc 
unknown.  In  this  order  of  diseases  may  be  included  the 
catarrhal  fever  or  influenza  which  prevails  more  or  less  al  all 
times  amongst  the  horses  of  large  cities  and  certain  localitiei 
Such  diseases  may  be  said  to  dwell  in  certain  localities,  havioft 
liowever,  the  tendency  to  spread  rapidly.  They  are  then  said 
to  be  epizootic. 

The  subject  of  tlic  origin,  cause,  and  progress  of  epizootics  is 
one  which  has  been  deeply  considered.  Speculation  upon  it  has, 
however,  proved  but  little,  and  all  that  has  been  proved  may 
be  summed  up  as  follows : — 

That  the  causes  of  epidemics  are  due — "  (1.)  To  general  factois; 
that  is  to  say,  the  working,  separately  or  combined,  or  insuffi- 
ciently balanced,  of  earthly  forces  more  or  less  present,  and 
varied  by  circumstances,  such  as  air,  excesses  of  heat,  cold,  damp, 
decomposition  of  organic  matter,  famine,  crowding. 

"  (2.)  The  generation  of  a  noxious  substance  or  influence  by 
an  extraordinary  conjunction  of  these  general  factors,  which 
influence  does  not  pass  away  when  the  conjunction  ceases;  * 
diffusible  poison,  indefinitely  permanent  or  transitory. 
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*^  (3,)  Direct  contagion,  or  communication  from  person  to 
person. 

"  (4.)  Indirect  contagion,  or  tbo  poisoning,  by  the  agency  of 
nri  iufliienee  elabonited  in  the  body,  of  media  presented  by 
1  louses,  soils,  water,  and  the  like,  which  thus  become  the  foci 
of  disease. 

**  As  to  the  nature  of  the  infecting  noxious  influence,  the 
adherents  of  the  last  two  classes  may  be  divided  into  such  a8 
favour — (1 .)  The  theory  of  fermenta ;  (2.)  That  of  organic  genais ; 
and  (3.)  The  tlieory  of  bioplasm." — (Cause  of  Epickmics,  British 
find  Fortifftt  Mcdico-Chimrgmd  Eeineiv,  October  1873.) 

To  each  of  these  etiological  explanations  there  are  weighty 
objections,  which  are  discussed  at  length  by  the  writer  of  the 
alKwe  quotation.  He  says,  the  iinruediate  action  of  coniraon 
factors  is  shown  first  and  most  prominently  on  the  weakly, 
sickly,  least  perfect  members  of  the  community,  and  if  the  action 
is  not  powerful,  on  them  alone.  Jjut  that  is  not  the  case  with 
the  diseases  that  are  bable  to  assume  an  epidemic  cbamcter. 
Very  often  the  robust  and  well-to-do,  in  spite  of  being  in  a 
minority,  are  the  first  to  sii filer,  and  when  they  are  attacked 
they  run  the  most  danger*  The  foregoing  and  the  like  conside- 
rations have  led  to  the  liypothesis  that,  from  extraordinaiy 
combinations  of  common  factors,  a  new  matter,  or  at  least  a 
new  influence,  is  generated,  which  survives  its  paitint  for  an 
indefinite  period,  and  is  the  immediate  cause  of  the  disease.  If 
tlie  common  factors  are  powerful  and  generate  it  in  large 
quantities,  its  consequences  are  broadcast  and  epidemic  ;  if  they 
be  weak  and  in  small  quantities,  spomdic  cases  only  occur.  Tlie 
varieties  of  circumstances  and  places,  of  oi^ganic  and  inorganic 
constituents,  will  siitliciently  account  for  the  variety  of  ejii- 
demics,  for  the  disappearance  of  old  and  the  birth  of  new  diseases. 
This  is  the  hypothesis  of  morbid  poisons,  and  the  worst  that 
can  be  said  of  it  is  that  it  is  an  hypothesis,  And  the  main 
difiiculty  in  the  acceptance  of  this  theory  for  al!  epidemics 
lies  in  the  history  of  the  diffusion  of  the  poison.  If  it  be  spread 
by  the  air,  how  is  it  that  the  diseases  travel  sometimes  against 
ilie  wind  ?  If  by  the  water,  how  do  they  mount  up  stream  to  a 
higher  level  ?    How  do  they  spread  from  the  coast  to  the  interior  ? 

Add  to  this  the  confession  that  the  researches  of  chemists 
and  microficopists  have  hithejto  failed  to  detect  the  presence  of 
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any  peculiarly  noxious  substance  during  epidemics,  yet  tl 
number  of  individuals  attacked  would  lead  to  the  supposition  < 
its  existence  in  enormous  quantities. 

These  difficulties  lead  to  the  pretty  general  adoption  of  tl 
doctrines  of  the  "  contagionists."  They  believe  that  the  moi 
important  element  in  the  spread  of  epidemics  is  the  living  bod 
itself.  Here  the  poison  is  multiplied ;  and  incorporation  wit 
the  body  is,  if  not  essential,  at  least  the  most  usual  mode  of  tl 
poison's  increase.  But  the  main  objections  to  the  hypothesis  i 
contagion  are — 

(1.)  The  diflBculty  of  obtaining  positive  evidence  of  it 

(2.)  The  fact  that  at  the  beginning  of  epidemics  so  many  ai 
attacked  at  once. 

(3.)  The  suddenness  of  the  attacks,  and  sometimes  of  the  fati 
event,  seems  opposed  to  the  idea  of  multiplication,  whic 
requires  time. 

(4.)  It  has  been  argued  that  if  poisons  multiplied  in  the  bod 
at  the  expense  of  its  substance,  the  process  must  needs  go  on  s 
long  as  life  lasts,  or  as  long  as  any  substance  remains  to  afford 
pabulum. — (Parkin,  p.  41.) 

(5.)  The  fact  that  there  are  so  many  who  are  apparentl 
exposed  to  the  supposed  contagion,  yet  escape,  at  the  same  tim 
that  others  who  avoid  contact  are  attacked. 

(6.)  Bad  consequences  of  social  and  financial  character  ha\ 
ensued  in  a  belief  in  contagion. 

(7.)  The  measures  founded  on  the  belief  have  often  been  ui 
successful. 

(8.)  It  is  illogical  to  assume  the  existence  of  that  which  cannc 
be  made  evident  to  the  senses. 

Stimulated  particularly  by  the  last  objection,  the  chemisi 
and  microscopists  have  exerted  themselves  vigorously  to  soh 
the  problem. 

The  directions  in  which  they  have  speculated  may  be  called- 
(1.)  The  ferment  theory;  (2.)  The  organic  germ  theory. 

In  support  of  the  ferment  theory,  it  is  argued  that  in  zymoti 
diseases  there  is  an  intensity  of  oxidation  of  tissues,  a  pronenes 
to  dissolution  and  destruction  very  akin  to  what  we  call  decon 
position.  Furthermore,  the  rise  in  temperature  in  fevers  cannc 
but  suggest  to  a  chemical  mind  an  increase  of  chemical  inorganj 
action;  and  the  idea  is  strengthened  by  seeing  new  morbi 
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junda  whicli  are  formed  become  rotten  more  hastily  than 

Itli  ;    r,^.,  the  stools  are  tibnormally  1V»  tid  and  changeable 

^laur,  the  urine  soon  becomes  ammoniacal,  the  minute  ana- 

d  forms  in  tissues  and  secretions  melt  down  and  swarm 

new  movement,  in  the  shape  of  bacteria,  &c,,  with  extreme 

lity.     All  this  is  so  highly  suggestive  of  what  is  seen  in 

arganic  matter,  in  consequence   of  the   introduction  of 

organic  matter  in  a  state  of  molecular  change — i.e,^  of 

lent" — that  one  cannot  but  sii.spect  the  presence  of  a 

it  ^  also  SB  the  cause  of  the  diftusion  of  spreading  plagues. 

most  weighty  arguments  against  this  "  zymotic  "  theory 


(1.)  That  the  analogy  is  too  vague,  and  that  there  are  too  many 
in  the  siretch  lel't  to  be  filled  up  by  a  staunch  faith  or  an 
L?a  fancy. 

Nobody  has  found  either  the  ferment  itself^  or  the  material 
decomposition  is  uiduced  by  the  ferment, 
(i)  There  is  no  proof  of  increase  of  quantity  in  the  infecting 
pit,  since  many  poisons  act  in  extremely  small  quantities. 
(4.)  In  some  ** zymotic'*  diseases,  as,  for  example,  in  ague, 
is  evidently  no  multiplication  of  the  infecting  agent  in  the 
itient^s  body. 

f5,)  The  action  on  the  blood  of  aninuil  poisons  whose  action 
n  be  traced,  as,  for  example,  that  from  a  dead  body  or  putri- 
ige,ia  not  fermentative  or  self-multiplying,  but  simply  chemical. 
(6.)  If  there  be  really  no  fermentation,  nu  practical  good  can 
ime  of  provisionally  supposing  one,  for  the  hypothesis  does  not 
cj>laiu  the  phenomena  of  fever. 

(7.)  Even  should  it  appear  that  a  molecular  change,  somewhat 
Balogoas  to  fennentation,  takes  place  in  the  bt.»dy  aflected  with 
zymotic  "  fever,  still  there  is  no  evidence  that  such  change  is 
to  essentixil  part  of  the  fever.  It  may  have,  like  decomposing 
ftttter.  a  secondarj*  promoting  influence  without  any  specific 
that  ia  to  say,  it  may  promote  disease,  but  not  one 
more  than  another. 

living  suliistance  is  so  different  from   dead   sul)stance, 

i  al  forces  from  chemical  jirocesses,  that  it  eauuot  be 

,       ,  Lhat  the  laws  of  one  should  be  explained  by  the  laws 

'fflother. — (CEsTEUTEN,  p.  53.) 

Tim  oiganic  germ  theory  is  the  result  of  the   observations 
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which  led  to  attributing  fermentation  to  the  simple*  jiet 
ingly  iiKlcpendent  and  living,  forms  of  matter  whicb  accou 
its  devL'lopiiient,     As  the  conversiun  of  su*;:ar  into  black  < 
and  alcohol  wa^  carried  from   one  vessel  to   another 
transfer  of  a  minute  mould,  80  nii|j;ht  morbid  processes  be  i 
from  one  1}ody  to  another ;  and  microscopista  sought  dilig 
for  special  moulds  suited  to  convey  special  diseases.    Thus 
Salisliury,  of  Cleveland,  Ohio,  pronounced  in  1865  r^ 
fevers  wei*e  traceable  to  the  absorption  into  the  s} 
spores  of  a  fresh-water  mould  which  one  sees  tiuging  witll 
burnt-sienna  line  the  edges  of  marshy  pools  (the  gemiasn 
attributes  the  phenomena  of  intennittence  to   the  ri] 
Buccsessive  crops  of  the  vegetable,  which,  however,  in  oi'd 
ague  are  retained  within  the  body. 

Foreign  substances   of  a  vegetable   nature,  moulds, 
slimes,  c^Us,  spores^and  threads,  are  found  in  abundance 
the  worn-out  tissues  of  both  sick  and  healthy.     Our  faaa  i 
the  coatings  of  our  tongues  are  full  of  them,  but  they  doj 
seem  to  do  any  harm  or  to  give  rise  to  fermentative  or  Sm 
action. 

The  "  bioplastic  "  theorists,  instead  of  making  the  material! 
of  specific  disease  a  pai'asite  as  foreign  as  it  is  inimical 
host  in  which  it  settles,  suppose  that  it  derives  itfi  origin 
flesh  of  a  similar  nature  to  that  wdiich  it  afflicts. — ^(See  i 
Orifjin  of  Contafjloits  Diseases^) 

These  observations,  tending  as  they  do  to  elucidate  the 
or  origin  of  epidemic  disease,  cannot  be  Raid  to  be  satisfy 
What  we  actually  know  about  them  is  that  the  first  effects c 
epizootic  outbreak  are  the  most  \ioleut  and  destructive,! 
disease  bc4?oming  mild  as  the  epizootic  iuihtence  pa^es  ai 
Epizootic  diseases  may  entirely  disappear  after  a  short 
valence,  and  reappear  after  an  indehnite  period.  They  majr- 
the  other  hand,  continue  with  irregular  abatements  for  a  num- 
ber of  years,  and  then  give  place  to  a  disease  of  a  diOereot 
type.  This  change  of  type  has  occu  rred  repeatedly  during  the  Itft 
twenty'  years.  At  one  time  an  epizootic  disease  of  the  mucotia 
membi-anes  has  prevailed  ;  at  another  a  disease  of  the 
membranes  ;  whilst  during  another  period  the  epizootic  influ 
has  caused  disease  of  the  connective  tissue  and  articulation 

The  origin  of  the  epizootic  influence  cannot  be  traced  to  I 
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known  cause;  and  in  the  words  of  Dr,  Wood,  Pennsylvania.  "  nil 

we  can  say  with  certainty  ref][arding  epidemica  is,  that  there 

juust  he  some  distempered  condition  of  the  circumstances  around 

8,  some  secret  power  that  is  operating  injuriously  upon  our 

ystem,  and  to  this  we  give  the  name  of  epidmnic  injlimvct  or 

tonstitiUiony 

That  epiiiootic  diseases  originate  independently  of  contagion 

or  infection   is  a  fact   beyond   douht.      It  must,  however,  he 

admitted  that  an  epizootic  disease  is  sometiraea  conveyed  from 

one  locality  to  another  by  animals  which  are  or  have  lately 

^been   suffering  from  it.      This  method  of  propagation  is  cer- 

inly  not  tlie  rule,  hut  it  is  not  a  very  rare  exception.     On  the 

other  hand  the  rapidity  of  the  spread,  and  the  appearance  of  a 

disease  in  localities  far  apart,  and  between  which  there  hiis  been 

no  animal  intercourse,  at  once  seem  to  negative  any  connection 

tween  animal  intercourse  and  the  propngation  of  the  disease. 

Epizootic  disenses  do  not  seem  to  fidlow  the  great  lines  of 

onimerce.      Nor  is  the  main  spread  influenced  by  the  wind, 

although  some  authorities  would  lead  ns  to  believe  so ;  it  does 

not  travel  with  the  same  velocity,  it  often  moves  against  \L     It 

ay,  however,   be   carried  by  the  wind  for  a  shoit   distance, 

jSome  observers  advocate  llie  vegetalde  origin  of  epizootics.    Mr. 

loorliouse  of  New  York  is  of  opinion  tliul  the  American  horse 

isease  was  due  to  this  cause.    He  examined  tlie  matter  exuding 

from  the  nostrils  and  mucous  membrane  of  the  affected  animals  ; 

,ud    besides    the  presence  of  pus    and  lymph-corpuscles    and 

pithelium,  found  three   kinds  of  vegetable  organisms,  all  in 

itates  of  vigoixuis  develo]>ment     One  was  a  species  of  lichen, 

Urccohtria  siTifpom,  which  was  so  abundant  that  liundreds  of 

■agments  of  this  fungus  were  seen  in  every  drop  of  matter  ex- 

mined  under  the  microscope.    Another  was  an  unknown  species 

f  Aspcj'fpllus,  also  giving  evidence  of  propagative  growth.    These 

i|x>res  were  floating  in  the  atmosphere  in  the  immediate  neigh- 

ourhnod  of  the  inthimed  air  passages.    The  observation,  however, 

oidd    have  Vteen  more    satisfactory  if  the   discharges  from  a 

ealtliy  animal  had  been  examined,  and  the  vegetable  spores 

found  absent.     Kven  tljis  would  not  have  been  conclusive,  as 

the  inflamed  mucous  membrane  may  have  tbrmed  a  hivourable 

idus  fur  the  germination  of  the  spores. 

The  obseiTations   of  Professor  Jas.  Law   are    directly   con- 
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trailictory  to  those  of  llr*  Moorhouse.  He  submitted  the 
Hoatiug  elements  in  the  air  from  stables  and  fields  to  micru- 
scopic  examination  befuie  and  through  tlie  continuance  of  the 
American  epizootic,  \vithout  detecting  any  important  difference 
in  the  floating  gcnns  and  particles  from  tii"st  to  last.— (  Veteri- 
narian, April  ]S7:i) 

Attempts  have  been  made  to  prove,  and  beliefs  have  existed 
for  many  centuries,  that  vegetable  parasites  called  **  blootly 
snow,"  "  blmjd  rain,"  as  well  as  the  Hi^lits  of  locusts  or  insects, 
are  common  causes  of  epizootics ;  and  in  various  parts  of  Mr. 
l-leraing's  book  on  the  HiMori/  of  Animal  Plague.^  we  find  this 
recorded.  The  matter  is,  however,  well  worthy  of  further  study. 
At  present  it  can  only  be  said  that  no  facts  of  any  weij^ht  exist 
to  connect  an  unusual  development  of  vegetable  fungi  vniXv 
the  outbreak  and  !»pread  of  epizootics ;  and  we  must  conclude 
with  I)r  Pearson  tliat  "  bctwtien  the  ejiidemic  and  the  condition 
of  the  atmosphere  there  appears  to  Im  a  connection  ditferent 
from  that  which  depends  on  a  mere  alteration  of  temperature, 
or  of  dryness,  or  moisture ;  luit  what  that  peculiar  connection 
m  we  shall  not  attempt  to  explain." 

Epizootic  diseases  have  been  supposed  to  have  a  cyclical 
course,  and  to  i-eturn  pretty  regularly  in  periods  of  years:  and 
an  ii]geniou3  tbeonr"  has  been  propounded  by  Deputy  Inspector- 
General  l>r.  Lawson  to  account  for  a  series  of  oscillations  of 
febrile  diseases  following  each  other  over  the  world  with  amazing 
regularity.  The  mode  of  occurrence  of  such  febrile  diseases  Dr, 
Lawson  attributes  to  a  cause  or  influence  which,  from  its  extent 
and  ^m/?v.s,vi'r<;  character,  he  names  a '*^M?i</t'mtc  wave"  to  dis- 
tinguish the  influence  from  that  usually  understood  as  cpidemk, 
which  is  limited  to  a  single  form  of  disease  affecting  a  limited 
space.  Under  the  influence  of  this  pandemic  wave,  Dr,  Lawson 
believes  "  that  there  is  a  constantly  progressive  tendency  to  the 
development  of  all  endemic  febrile  diseases  in  the  Atlantic  and 
western  parts  of  the  Indian  Ocean,  from  south  or  south-east  to 
north  or  north-east.*'  If  this  theory  were  true — if  epizootic  dis- 
eases were  conveyed  from  place  to  place  by  tins  "pandemic 
wave  **— we  should  expect  them  at  pretty  regular  periods  of 
time,  l^ut  no  regular  period  can  be  perceived.  They  may 
appear  and  commit  their  mvages,  and  then  disappear  for  many 
years,  or  they  may  reappear  in  a  few  months. 
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In  x^^-ssiug  through  a  country  they  do  not  attack  all  parts  of 
it.  Coiantry  pLices  are  often  spared,  and  sometimes  large  towns 
escape.  They  do  not  preserve  any  uniform  line  from  east  to 
'vest,  or  north  to  south,  but  travel  about  in  a  most  eccentric 
manner. 

This  is  not  the  case  with  those  diseases  epizootic  in  their 
extent  and  virulence,  but  which  originate  purely  in  contagion 
and  infection.  These  diseases  spread  along  the  great  lines  of 
eommerce,  and  are  generally  traceable  from  place  to  place  with 
almost  unerring  certainty. 


CHAPTER    XXVIIL 

ENZOOTIC  AND  EPIZOOTIC  DISEASES— continiud,      \ 

PANZOOTIC  CATARRHAL  FEVER,  OR  INFLUEXZA       j 

An  epizootic  febrile  disease,  attended  with  great  prostration  rf  ] 
strength,  and  with  early  inflammation  of  the  nasal,  laiyngeil  | 
and  sometimes  bronchial  mucous  membrane,  complicated  with  ; 
irritability  of  the  digestive  mucous  membrane.  OccasionaDj  ' 
the  disease  implicates  the  substance  of  the  lungs,  pleura,  liTer, 
the  fibrous  structures  of  the  articulations,  thecae  of  muscles  and 
tendons,  and  the  connective  tissue  of  various  parts  of  the  body. 

Synonyms, — ^Distemper ;  epidemic  catarrh ;  epizootic  catanW 
fever ;  (F.)  courbature,  vwrfondure ;  (L)  febris  catarrhaUs,  de- 
tiuxio  catarrhalis,  &c.  The  disease  was  first  called  influenza  in 
Italy  in  the  seventeenth  century,  because  it  was  attributed  to 
the  influence  of  the  stars. 

Panzootic  catarrhal  fever  or  influenza  has  a  very  early  history, 
but  to  trace  this  would  be  beyond  the  purpose  of  this  work.  In 
1299  it  appeared  in  Seville,  and  is  referred  to  by  the  veterinarians 
Martin  Arrendondo  and  Fernando  Calvo,  who  derived  their  in- 
formation from  Laurentius  Eusius.  It  killed  more  than  one 
thousand  horses,  and  seemed  to  be  incurable. 

"  In  1648  an  epizootic  broke  out  amongst  the  horses  of  the 
French  army  in  Germany,  and  is  described  by  SoUeysell.  It  began 
by  fever,  great  prostration,  and  tears  running  from  the  eyes,  and 
there  was  an  abundant  discharge  of  a  greenish  colour  from  tl>e 
nostrils." — (Fleming.)  In  1 688  influenza  was  prevalent  over  the 
whole  of  Europe,  affecting  both  men  and  horses.  In  1699  Europ* 
and  America  suffered  from  the  disease,  and  again  in  1732  it  pi^' 
vailed  in  both  hemispheres.  In  1767  it  once  more  appeared  in  both 
hemispheres,  and  it  is  recorded  that  both  horses  and  dogs  wen* 
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liable  to  its  attacks.  In  1 776,  after  a  very  severe  winter  and  wanii 
summer,  with  an  earthquake  in  Wales,  influenza  spread  over 
Europe,  attacking  hursea  and  dogs  first,  and  human  beings  after 
Poultry'  died  in  great  numbers  of  on  epizootic  with  delhixion 
from  the  eyes.  This  epizootic  was  observed  in  Edinbnrgh  in 
Decemlier,  and  in  England  at  the  commencement  of  January 
1788.  Inthienza  was  very  severe  in  New  York,  and  caused 
preat  mortality  amonjjst  the  horses  of  Mar^^land.  During  the 
present  ceutuiy  the  disease  has  raged  with  varying  def^rees  of 
virulence  in  1849-50,  18t>3-4;  and  the  last  outbreaks  we  have 
to  record  are — 

hijluenza  in  London  in  1871-72. — This  outbreak  was  mostly 
confined  to  the  English  metropolis ;  it  was  of  a  severe  but  not 
fatal  type. 

The  Amef'ican  Horse  Disease,  1872-3. — This  disease  broke  out 
in  Toronto,  Canada,  on  October  1st,  1872.  In  nine  days  it  had 
attacked  nearly  all  the  horses  in  the  city,  and  carriages  could 
not  be  had  for  any  price.  On  October  18th  it  liad  reached  Mont- 
real, and  was  prevalent  throughout  Canada.  On  14th  (Jctober 
it  had  reached  Buflalo;  17th,  Eochester;  22(L  Boston,  New  York, 
Brooklyn,  and  Jersey  City ;  27th,  riiihidelphia  ;  28th,  Washing- 
ton.    It  made  its  appearance  in  Nova  Scotia  on  O^^tober  13lh, 

Mr.  James  Law  warmly  advocates  tlie  conta^L^ious  ori-Tjin  of 
this  epizootic.  Mr.  Greene,  M.RC.V.S.,  St  John's,  N.B.,  records 
the  following  important  fact  :^ — "  I  was  always  under  the  impres- 
fiion  that  influenza  was  both  contagious  and  infectious  till  the 
late  outbreak;  since  then  I  have  altered  my  views  with  regard  to 
the  contagion  and  infection  of  that  disease.  One  among  several 
facts  which  I  could  mention  will  bear  me  out  in  this  question. 

"During  the  month  of  July  1872  a  horse  had  been  put  to 
grass  on  Partridge  Island,  in  the  Bay  of  Fundy.  Tliis  island  is 
three  miles  distant  from  this  city.  No  other  horse  had  been 
near  the  island  from  the  date  of  his  landing  up  to  the  time  of 
tlie  outbreak  in  St.  John*s,  N.R,  and  on  the  15th  or  IGth  of 
October,  which  was  only  two  or  three  days  after  the  liist  case 
fas  reported  in  this  city,  the  horse  on  the  island  was  aHected 
rwith  the  most  violent  form  of  the  epizootic. 

"Would  not  the  morbific  matter  have  become  diluted  to 
Biich  an  extent  (after  travelling  three  miles)  as  to  be  inert?"— 
(  Veterinarian,  April  1873.) 
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ETIOLOGY. 

The  causes  of  influenza  are  very  obscure.     It  may  occur  sp 

taneously  in  various  places,  but  its  first  source  of  origin  can 
be  indicated.  It  does  not  depend  upon  any  known  conditioa 
the  atmosphere,  nor  upon  soil,  seasons,  or  temperature, 
prevails  on  every  soil  and  geological  formation,  sometimes 
fio  in  low-lying  districta  than  on  the  hills.  It  may  appear  itt 
times  of  the  year ;  perhaps  it  is  more  commonly  seen  in  autum 
winter,  and  spring  than  in  the  summer.  Ver}'  often,  howe^ 
its  worst  form  is  seen  during  the  hot  summer  months,  Influei 
has  often  appeared  in  foggy  weather,  but  outbreaks  have  occu: 
without  such  a  coincidence,  and  consequently  no  weight  can 
attached  to  this  circumstance. 

Its  spread  is  not  influenced  by  the  mnd ;  sometimes  it 
against  it, 

''  The  outbreak  of  1766  and  the  American  one  of  1872 
ceeded  to  two  very  similar  climatic  conditions,     Tlie  wintt 
hod  been  exceedingly  severe  and  the  summers  unusually  li 
and  earthquakes  had  been  fi'equent."^ — (Law.) 

Similar  climatic  conditions  have,  however,  not  been  follow 
by  an  outlireak  of  influenza ;  and  as  in  the  case  of  fogs,  mMf 
&c.,  the  coincidence  can  only  be  looked  upon  as  accidental 

Sudden  changes  of  temperature  appear  to  assist  the  devek 
nient  of  the  influenza  poison,  and  exposure  to  cold  preJispd 
the  animal  to  the  disease,  but  neither  of  these  causes  is 
cient  of  itself  to  produce  it. 

Ozone  in  undue  quantity  in  the  atmosphere  has  been  suppos 
to  be  a  cause  of  influenza.  This  is,  however,  highly  impmboli 
as  ozone,  although  an  irritant  to  the  mucous  membrance  of 
nose  when  applied  in  lai'ge  quantities,  has  no  effect  on 
nervous  system  like  the  influenza  poison. 

Whatever  the  specific  material  may  be»  it  must  exist  in 
air ;  it  cannot  be  in  the  food  or  in  the  water.     This  concl 
loads  us  to  two  suppositions : — IsL  That  the  agent  is  reprodui 
either  in  the  air  or  in  the  bodies  of  the  sick ;  and  upon 
point  Dr.  Parkes  makes  tlie  following  observations  : — "  It  m 
be  a  specific  agent  of  some  kind.    From  the  earliest  times  auth 
have  come  to  this  conclusion*    The  similarity  of  the  syxapt^ 
in  different  epidemics  show  that  this  agent  is  the  same  in 
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I  successive   invasions.      If  it  be  connected  with  any  unusual 
meteorological    or    atniosiplieric   condition,   tliis   has   not   been 
:  detected^  aud  it  cannot  lie  at  present  even  guessed  at 

'*  At  Uie  same  time,  this  agent  must  be  in  the  air;  the  diffu- 
I  sion  is  too  rajiid  to  suppose  it  to  bo  conveyed  by  water;  besides, 
I  water  poisoning  is  usually  load  J  zed.  It  cannot  be  attributable 
J  to  food.  There  remains  only  tlie  air  as  a  medium  of  communis 
location,  and  that  this  is  so  seems  also  shown  by  the  way  in  wliieh 
I  it  can  attack  vessels  at  some  distance  at  sea." 

*•  There  is,  then,  some  special  agent  in  the  air.    Eut  this  cannot 
I  be  a  gas ;  no  gas  could  spread  in  this  way  without  utter  disper- 
sion and  destruction.     Besides,  the  manner  in  which  it  is  located 
in  a  pait  of  a  town,  a  street,  or  even  one  side  of  a  atreet>  for  a 
time,  or  affects  a  to^vn  without  touching  a  village  a  mile  or  two 
off,  is  quite  conclusive  against  tlie  bypotheMis  of  seleniuretted 
hvdrogen,  allotixjpic  oxygen,  or  any  otiier  gas  being  the  cause. 
H  Xor  can  it  be  any  molecular  matter  driven   through  the  air, 
B  arising  from  some  unknown  telluric  source,  for  tiiia  would  be 
e([ually  diluted  and  dispelled.     The  agent  evidently  cannot  own 

I  one  single  and  primary  origin;  it  may,  indeed,  issue  from  one  spot, 
but  all  the  phenomena  of  its  spread  show  that  it  must,  in  its 
transit,  reproduce  itself.  Otherwise,  if  a  gas,  it  must  be  rendered 
innocuous  by  dilution ;  or,  if  an  organic  matter,  by  oxidation ;  if 
a  suspended  mineral  matter,  by  subsidence  It  must  increase, 
and  if  the  subject  is  gone  into,  the  more  fully  will  the  idea  gain 

■  upon  the  mind  that  there  must  be  a  continual  reproduction 
of  the  agent  to  a  greater  or  less  extent  in  different  places." 

l*r  Parkes  then  discusses  the  prohubje  origin  of  influenza  to 
a  fungoid  source,  and  to  contagion.  15oth  views  he  feels  to  be 
full  of  difficulty,  and  concludes  that  it  is  at  present  impossible 

■  to  come  to  any  conclusion  as  to  the  nature  of  the  cause. 
Mr.  Law,  in  bis  able  article  on  tlie  influenza  in  hoi^es  in 
America,  strongly  advocates  t!ie  contagious  theory.     He  says — 

■  •*  The  existence  uf  a  contagion  being  ackudwledgcd,  can  we  reach 
any  definite  conclusion  as  to  its  nature  ?  Not  in  the  inesent 
state  of  science."  And  then  he  enters  into  the  theory  of  Beale, 
antl  says — "  The  tlieory  whieli  sustains  the  virulent  nature  of 
I  this  Inoplasin  is  that  which  at  present  accords  best  with  the  facts 
H  observetL  It  explains  how  microscopic  masses  of  organic  matter 
(grauulea),  without  an}"  regular  form,  size,  or  structure,  may  duat 
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io  the  atmosphere  indistinguishable  from  other  inert  gmiwj 
matter,  and  yet,  on  gaining  access  to  the  bo^ly  of  a  stisceptilj 
animal,  may  grow  and  increase  at  the  expense  of  the  ntti 
elements  of  such  body,  inducing  some  form  of  specific  diseAsa^ 

Tills  liypothesis  is  strongly  corroborated  l*y  the  fact 
intiuenza  is  sometimes  conveyed  to  a  healthy  locality  by  hoc 
affected  by,  or  recovering  from  it.  It  is,  however,  negati* 
by  its  being  incapalde  of  propagation  by  inoculation  from 
hoi*se  to  another;  or  by  tninsfnaion  of  blood  from  a  diseaa^l 
a  hefilthy  horse;  by  its  undoubted  spontaneous  appearance  I 
localities  in  whicli  eontiigion  is  entirely  out  of  the  question 
and  by  its  occasional  occnri'ence  when  influenza  prevails  in  m* 
dugs,  cats,  and  even  birds. 

The  influence  which  predisposes  to  influenza  may  besnidl 
dwell  in  our  large  horse  establishments,  for  scarcely  a  fresh  hoft 
is  introduced  to  them  without  such  an  one,  in  a  longer  or  short 
period,  becoming  afiected  with  some  form  of  the  disease* 
we  then  conclude  tliat  animal  malaria,  or  those  emanation 
which  arivSe  from  many  animals  congregated  togetlier,  from 
cretions  and  decomposing  animal  matters,  give  rise  to  spur 
or  enzootic  instances  of  the  disease,  and  that  this  influeofl( 
owing  to  some  undeterniim.Hl  condition  of  the  atmosphere,  mfi 
so  extend  as  to  embrace  the  horses  of  a  town,  a  country,  or( 
continent,  and  thus  become  epizootic  or  panzootic  ? 

rirdis^wsiuff  causes. — Animals  crowded  together  in  damp,  ill 
ventilated,  and  otherwise  unhealthy  situations,  are  generalljrtlH 
first  to  suffer  from  influetiza.     In  them  it  commits  its  great* 
havoc.    Young  liorses  are  more  predisposed  than  those  of  niatwrt 
years;  still,  the  old  sutler  severely,  and  are  often  carried  awBjj 
Sex  has  no  influence.    Neglect  of  every  description,  as  well  m  I 
food  and  over-work,  by  debilitating,  render  animals  subject  1 
severe  and  early  atUicks  of  disease     lUit  no  amount  of  care  s 
exempt  them  from  it,  as  it  appears  in  the  stable  of  tlie  noWen 
as  well  as  that  of  the  poorest  carter.     The  latter,  however,  exp 
rienees  it  in  its  greatest  intensity,  and  at  a  much  earlier  i 
than  the  former. 


PATHOLOGY. 


The  morbid  material  absorbed  into  the  blood  gives  risfl 
febrile  disturbance  and  depression  of  the  nervous  centres   Tl^ 


INFLUENZ.V. 


333 


of  latency,  between  tlie  reception  of  tlie  poison  tind  tlve  first 

ion  of  symptoms,  is  short  Imt  nneertain.     To  the  febrile 

succeed  those  of  the  specific  et5ect  of  tlie  poisoti  upon 

mucous  membrane  of  the  nose,  eyes,  tliroat,  and  respiratory 

as  well  a?  tlie  intestinal  niuuous  membrane  and  its  mmiti- 

in  the  biliary  tubes.     In  some  cases,  the  ^enito-urinal 

ms  membrane  may  participate  in  the  inflammation,  and  in 

I y  there  is  more  or  less  sympathetic  or  actual  imtation 

U  mucous  membranes  of  the  miimal  kxly 

in  the  majority  of  instances  the  fever  precedes  the  catarrhal 

jriDptoms ;  the  rigors,  increased  frequency  of  pulse,  and  eleva- 

foa  of  temperature  to  lOo"  or  104''  Faliienheit,  bein^?  observable 

ifioT  to  the  appearance  of  any  localization  of  the  disoitler.     In 

ihit  instances  the  irritation  of  the  mucous  membraue  has  been 

be  first  appreciable  sign. 

In  uncomplicated  cases  the  fever  begins  to  almte  in  from  three 
io  five  days,  leaving  the  animal  weak  and  prostrata 

It  cannot  be  said  that  the  fever  terminates  in  a  critical  dis- 
tkrge,  as  in  the  human  being.  All  that  can  be  obsen^ed  is 
ttttt,  coincident  with  the  abatement  of  the  fever,  the  secretions  of 
Ike  body  liecome  natund  or  slightly  increased  ;  the  critical  sweat, 
(Kuregis,  or  diarrhcea  so  generally  observed  in  the  human  being, 
tre  usually  absent  in  the  horse. 

Vmvjdications, — The  catan-lial  form  is  the  one  to  be  regarded 
IS  the  simple  or  uncomplicated;  to  tliis  is  added,  in  some  in- 
WWiOte^  pulmonic,  gastric,  hepatic,  or  ilieumatic  complications, 
HJPi  w  endocarditis,  the  formation  of  thrombi,  and  nervous 
lyaiptoms,  as  convulsive  fits  and  coma. 

Sfnptcms  of  the  caimrhal  forinr — Actual  rigor  may  or  may 
lot  precede  the  other  symptoms;  very  possibly  the  rigor  is  not 
fed.     There  is  a  dry.  staring  coat,  the  legs,  cars,  and  nose 
,  with  redness  and  dryness  of  the  Sdineiderian  membrane, 
m  elevation  of  tem|>erature  to  I'OT  or  104"  F.     Tliere  is 
hacking  cough,  and  shortly  a  defluxion,  from  one  or 
:ids.  of  at  first  a  thin,  more  or  less  acrid  mucus.     The 
are  heavy,  conjunctivae  injected  and  sometimes  yellow,  and 
low  over  the  face.     The  symptoms  increase  in  intensity 
^0  or  even  three   days.      The   discharge   from   the  nose 
ie«  flaky  and  more  profuse.     In  some  cases  the  conjunctiva 
one  or  both  eyes  is  actually  iuCanied,  as  marked  by  opacity 


884 


EXZOOTIC  AND  EPIZOOTIC  DISEASES. 


And  imperfect  vision  or  actual  blindness.  The  animal  lieat  Tnar 
rise  to  104"  or  105"*  F.  Tlje  cough  now  becomes  deep,  sonorous, 
pniufuband  paroxysmal,  convulsing  the  whole  body,  occa^ioniDg 
impatience,  stanipiii}^  of  the  feet,  and  great  distress.  The  tem- 
}>emture  of  the  surface  of  the  body  and  extremities  m  very 
variabh:%  sometimes  high,  sometimes  low,  or  one  lej?  hot,  three 
legs  cold,  and  vice  va^m.  The  pulse  is  feeble  and  easily 
compressed,  numbering  generally  from  sixty  to  eighty  beats 
per  minute.  The  month  is  hot  and  clammy,  and  the  desire 
for  water  is  intensifit^d.  The  head  is  generally  depressed.  The 
animal  is  made  to  move  witli  difticulty,  and  when  compelled,  he 
does  so  in  an  unsteady  manner,  swaying  from  side  to  side  as  if 
partially  pandyzed.  This  muscular  debility  is  much  increased 
where  there  is  great  soreness  of  the  throat  and  inability  to 
swallow  food  or  drink. 

Sorenc^  of  the  (hroai  is  indicated  by  *'  qnidding  of  the  food" 
(that  is  to  say,  the  food  is  chewed  and  ejected  from  the  mouth), 
or  by  its  return  through  the  nostrils.  In  the  latter  case  an 
attempt  to  swallow  excites  a  violent  fit  of  coughing,  and  the 
food  imprisoned  behind  the  velum  pendulum  pahiti  is  forced 
into  the  nasal  chambers.  It  there  tinges  the  mucus  discharges 
with  its  own  colour ;  and  when  the  horse  is  fed  on  gross  the 
nasal  ibscl large  is  thus  turned  green — a  cause  of  great  fear  to 
some  people,  who  at  once  conclude  tiiat  the  green  discharge 
indicates  something  mysterious. 

27ic  conditiotis  of  ijie  secretions, — In  the  earlier  stages  the  fieces 
are  diy,  hard,  pellety,  and  often  covered  with  mucus  j  the  urine 
high-coloured  and  scanty,  sometimes  tinged  with  bile,  some- 
times opaque,  and  sometimes  of  the  consisteuce  and  appearance 
of  linseed  oil,  containing  albumen,  or  loaded  with  urea  and 
hippuric  acid. 

In  a  period  of  time  varying  from  three  to  five  days  the  symp- 
toms begin  to  abate  in  intensity.  The  discharge  from  the  nose 
becomes  tliick,  yellowy  and  profuse ;  the  cough  looser,  moist, 
and  not  so  paroxysmal;  the  pulse  gradually  falls  in  number  and 
improves  in  tone ;  the  action  of  the  heart  is  less  jerky ;  the 
appetite  improves;  the  throat  can  now  be  bandied  without 
causing  the  animal  to  cough.  Any  swelling  of  the  throat  which 
might  have  been  present  gradually  subsides,  and  strength  ia 
geuemDy  restored  in  from  t\^'elve  to  fifteen  days. 
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The  leading  character  of  the  disease  consists  of  an  inflamma- 
tion of  the  naso- pharyngeal  mucous  membrane  ;  it  also  gives  to 
the  secretory  organs  a  tendency  to  participate  in  the  disease. 
Thus  it  18  not  at  all  uncommon  for  the  snbmaxiilary  and  parotid 
^^lands  to  become  inflamed,  swollen,  and  even  to  suppurate. 
When  tlie  critical  stage  lias  passed,  the  debility  is  generally  very 
extreme,  and  the  loss  of  flesh  most  marked.  Indeed,  it  is  a 
common  observation  that  a  horse  in  which  the  fever  has  abated 
and  convalescence  commenced,  **  looks  as  if  the  flesh  has  melted 
oflf  his  bones/' 

Owing  to  the  debility  of  the  circulation,  dropsical  swellings 
appear  on  the  belly,  legs,  and  chest.  These,  however,  are  not  to 
be  regarded  in  any  way  as  serious,  for  as  the  animal  regains  its 
strength  they  will  rapidly  disappear 

In  many  instances,  more  especially  in  those  which  have  been 
neglected  or  maltreated  in  the  earlier  stages,  bronchitis  is  apt 
to  supervene,  and  its  accession  is  indicated  by  the  cough  be- 
coming more  paroxysmal, and  the  di  thculty  of  breathing (dyspncea) 
at  fii-st  quite  disproportionate  to  the  other  physical  signs ;  the 
flanks  heave,  and  the  nostrils  are  widely  dilated  ;  in  many 
instances  t!ie  hoi-se  is  said  to  light  for  breath.  The  pulse,  at 
first  perhaps  no  quicker  than  the  respimtory  movements,  which 
may  bo  as  frequent  as  60  or  70  per  minute,  becomes  very 
rapid — 90,  100,  or  more  beats  per  minute. 

The  auscultatory  sounds  are,  roughness  of  the  inspiratory 
murmur,  best  heard  at  the  lower  part  of  the  trachea,  and  im- 
mediately behind  the  scapula,  or  the  sibilant  rale  heard  over 
the  greater  part  of  the  chest.  The  flrst  indicates  bronchitis, 
involving  the  larger  bronchi,  the  second  inflammation  of  the 
smaller  tubes. 

The  'visible  nnicous  membranes  become  livid,  dark  purple,  or 
leaden  in  colour,  the  animal  is  semi-torpid  from  the  action 
of  non-oxidized  blood  on  the  brain  and  medulla  oblongata.  The 
discharge  from  the  nose  differs  from  that  seen  in  the  uncom- 
plicated form,  being  scanty,  and  sometimes  streaked  with  blood, 
wliilst  in  other  cases  dark-coloured  blood,  extravasated  from  the 
engot^ed  bronchial  blood-vessels,  will  issue  from  the  nostrils. 

The  puJse  now  falters,  cold  sweats  appear  on  the  body,  and 
the  animal  sinks  on  the  sixth,  seventli.  or  eighth  day. 

The  hronchitis  of  influenza  is  distinguished  from  other  chest 
aflections  by  the  greater  difficulty  of  breathing,  by  the  respii^tory 
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moveraeiits  being  relatively  more  disturbed  than  the  action  of 
the  heart,  by  tlie  lividity  of  the  mucous  membranes,  and  by  the 
semi-comatose  eouditiuii  of  the  affected  animal 

The  pneumonia  of  influenzu  is  characterised  by  a  soft,  dull 
cough,  l>y  rapidity  of  the  pulse,  great  coldness  of  the  extremities 
ftiul  surface  of  the  body,  by  crepitation  on  auscultation,  and 
dulness  on  perciission  of  the  lower  parts  of  the  chest 

The  intiamniatiou  of  tlie  lung  tissue  in  influenza  is  character- 
ised more  by  a  serous  tiian  a  plastic  exudation — tnie  hepatiza- 
tion being  generally  absent — mostly  confined  to  the  lower 
portitius  of  the  lungs.  In  consequence  of  the  asthenic  nature  of 
the  inllauunation  there  is  a  tendency  to  gaugrene  and  disin- 
tegration of  the  lung  tissue.  This  termination — a  rare  one  it 
must  be  admitted — is  expressed  by  fee  tor  of  the  breath,  sweaU 
i>ver  the  body,  a  faltering  and  excessively  feeble  pulse,  rapid 
emaciation,  looseness  of  the  hair  of  the  mane  and  tail,  rapid 
Binking,  and  death. 

Panzootic  catarrhal  fever  is  not  very  frequently  complicatad 
with  pleuritis,  altlujugh,  during  some  seasons,  the  latter  disease 
rages  as  an  epizootic. 

Abdmninal  or  enimc  complications, — In  all  catarrhal  aflectiona 
there  is  great  in-itability  of  the  gastro-enteric  mucous  membrane, 
heuce  all  teachers  of  experience  warn  their  students  to  l>e  care- 
ful in  administering  purgatives.  Succeeding  to  the  naso-laryn- 
geal  symptoms,  those  of  abdominal  pain  will  become  manifest, 
the  auiniiil  frequently  looking  at  its  Hanks,  alternately  lying 
down  and  rising,  kicking  at  its  belly,  and  frequently  passing 
small  quantities  of  hardened  fa-ces,  thickly  coated  and  mixed 
with  mucus.  There  ia  great  debility,  and  some  degree  of  torpor 
or  somnolence ;  in  some  instances  the  sphincter  an i  is  relaxed, 
and  the  anus  constantly  open,  the  animal  straining  incessantly, 
and  exposing  the  intestinal  mucous  membrane  of  a  deep  i-ed 
colour.  The  conjunctivai  are  yellow  •  the  tongue  is  coated,  dry» 
and  slinmk;  the  animal  ia  thirsty,  and  the  urine  is  high- 
coloured  an<l  scanty. 

Towards  the  termination  of  influenza  rheumatic  complications 
often  appear;  in  some  instances  pain  and  stiflness  in  tlie  joints 
appear  early  in  tlie  catanluil  form.  Generally,  however,  rheu- 
matism manifests  itself  to%vards  the  termination  of  the  other 
symptouis.  The  animid  becomes  at  tirst  restless  and  uneasy, 
lilting  its  feet  altenialcly  from  the  ground;  the  joints  emit  a 
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CTackling  aound  when  moved,  then  swell,  after  wliich  the  pain 
subsides.  In  other  instances  the  rheumatic  inflaramation  appears 
in  some  particular  muscle,  or  more  frequently  tendon,  especially 
the  great  flexors  of  the  feet.  The  swelling  and  ioflamraation 
are  generally  situated  immediately  below  the  knee  or  hock,  in- 
volving the  flexors — perforans  and  perforatus.  The  swelling 
is  very  great,  hot,  painful,  hard,  and  causing  severe  lameness, 
which  sometimes  remains  for  a  long  time  after  the  animal  has 
regained  its  healtli  in  other  respects. 

Yew  horses  suffer  from  more  than  one  attack  during  one 
season ;  many  cases  relapse,  but  one  attack  in  no  degree  protects 
a^inst  another  at  some  future  period, 

^ %J*rog}wsis, — ^If  properly  treated  influenza  is  rarely  fatal ;  the 
old,  bad  constitutioned,  and  over-worked  horses  only  succumbing, 

TEEAT^IENT. 

The  practitioner  is  always  to  bear  in  mind  that  influenza  is  a 
disease  which  runs  a  definite  coui^e,  and  that  it  is  in  noway 
cut  short  by  any  interfei-ence.  The  treatment  must  consequently 
be  directed  to  relieve  any  distressing  symptom,  to  allay  irritability, 
and  to  support  the  strength. 

Comfortable  clothing  to  the  body  and  extremities ;  food,  con- 
sisting of  warm  maslies  of  bran,  boiled  oats,  linseed^  or  barley, 
and  an  abundance  of  good  cold  water  for  the  animal  to  drink, 
are  always  to  be  recommended.  It  is  good  practice  to  see  that 
the  water  is  so  placed  that  the  animal  can  get  at  it  at  its  pleasure, 
for  in  many  instances,  if  it  is  not  thirsty,  it  will  wash  its 
mouth  and  cool  its  tongue,  and  feel  grateful  for  the  relief  thus 
afforded.  Inhalations  of  warm  water  vapiour,  continued  for  an 
hour  at  a  time,  afford  much  relief,  frequently  mature  the  nasal 
ilischarges,  and  relieve  the  cougli.  The  throat  may  be  fomented 
with  hot  water  and  stimulated  with  an  embrocation  consist- 
ing of  ammonia  and  oil,  or  at  once  blistered  with  the  cantharidea 
ointment.  Mustard  applications  are  very  commonly  used.  I 
must  confess  that  I  use  mustard  externally  as  rai*ely  as  possible, 
for  it  causes  very  much  distress,  without  securing  any  very 
marked  abatement  of  the  disease.  If  there  be  much  prostration, 
doses  of  spirits  of  nitrous  ether,  or  of  the  ca^V^onate  of  ammonia, 
may  be  given  in  cold  water  two  or  three  times  a  day ;  if  the 
debility  is  not  marked,  half  an  ounce  of  the  nitrate  of  potash 
dissolved  in  the  animal's  drink  or  mixed  with  it^  mash.     Pur- 
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gativea  are  always  to  be  avoided,  and  any  constipation  wl 
may  be  present  in  the  earlier  stages  of  the  disease  is  best  J 
by  enemas  of  warm  water.     Should  diarrhoea  spont 
occur  it  must  not  be  checked,  at  least  if  not  excessive 
irregularity  of  the  bowels  should  be  overcome  more  by  food  i 
by  medicines.     If  costive,  a  laxative  diet  is  to  be  given ;  d  i 
reverse,  it  may  be  advisable  to  give  dry  food 

If  the  appetite  does  not  return  in  the  course  of  the  thij 
fourth  day,  milk  should  be  substituted  for  water,  and  if  l 
animal  likes  it,  it  should  be  allowed  to  drink  of  it  abundsstll 
say  three  or  four  gallons  per  day.     Skimmed  milk  suita 
than  unskimuied,  as  the  latter  is  apt  to  induce  some  de 
diarrhoea.     If  at  any  time  the  milk  disagrees,  and  it  will  i 
liijies  do  so,  it  must  be  discontinued  and    gi-uel  substitti 
Neither  milk  nor  gruel  shoiild  be  forced  upon  the  animal  I 
horning  or  bottling  it  down  its  throat  in  spite  of  its  mut^j  i 
often  determined  resistance ;  and  it  is  a  point  worthy  of  i 
brance  that  food  thus  forced  is  only  calculated  to  disorder  j 
digestive  organs,  and  destroy  all  chance  of  a  return  of  app 
Id  the  human  being,  dog,  &c.,  food  thus  forced  would  be  von 
the  stomach  ivould  at  once  be  able  to  express  its  rebellion,  I 
in  the  horse  vomition  rarely  occurs  ;  and  who  knows  what  1 
pleasantness  or  even  pain  is  inflicted  by  thus  disordering  t 
already  delicate  digestion,  by  the  common,  but  to  my 
barbarous,  practice  of  forcing  sundry  quarts  of  gruel,  beei;  { 
upon  its  imwiHiog  stomach. 

In  mild  attacks  of  influenza  but  little  medical  treatme 
necessary;  pure  air,  comfortable  loose  box,  without  drau 
w^ell-draioed  and  well-ventilated,  with  careful  nursing  and  ( 
ful  daOy  medical  inspection,  and  the  saline  medicine  ab 
recommended,  are  all  that  is  necessary.  When  convale 
has  commenced,  the  restoration  is  materially  assisted  by  a  1 
doses  of,  first,  vegetable,  and,  secondly,  mineral  tonics,  good  fo( 
carefully  regulated  exercise,  and  careful  grc»oming.  If 
cough  remain,  it  may  be  necessary  to  apply  a  blister  to  the  i 
and  to  administer  such  remedies  as  belladonna  extract  and 
camphor ;  and  should  the  sw^elltng  of  the  limbs  continaei  ^ 
kidneys  are  to  be  stimulated  by  diuretics. 

In  some  rare  instances  the  local  inflammation  of  the  laiynxj 
very  great,  and  the  tumefaction  of  the  mucous  membrane^  vo 
chords,  &c.,  interferes  with  the  act  of  i-espiration*    WTieu  1 
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ccurs  the  horse's  nose  is  "  poked  out,"  tliat  is  to  say,  tte  face  is 
elevated,  and  the  respiratory  passages  placed  as  Dearly  in  a  straight 
line  as  possible ;  the  eyes  become  prominent,  the  inspiratory 
movement  is  performed  with  great  difficulty,  and  accompanied 

I  by  a  loud,  roaring  sound.  No  time  should  be  lost  in  giving 
relief  to  an  animal  in  this  state,  and  if  hot  fomentations  and 
Beaming  fail  to  give  relief,  tracheotomy  must  be  performed. — - 
(iSee  PHnciples  and  Practice  of  Veterinainf  Surgeri/,  page  46.) 
Influenza  is  also  occasionally  complicated  with  disorder  of  the 
liver,  in  wliich  case  the  raucous  membranes  are  more  or  less 
tinged  with  yellow;  the  bowels  are  constipated,  or  irregularly 
relaxed  and  torpid,  the  faeces  are  of  a  dirty  clay  colour,  and  foetid ; 
the  urine  is  high-coloured;  the  apjjetite  is  almost  lost;  and  in  some 
instances  there  are  con\niIsive  fits  and  comatose  periods,  which 

I  cause  much  alarm.  Professor  Dick  was  of  opinion  tliat  these 
cerebral  symptoms  were  due  t<»  the  extension  of  the  nasal  inflam- 
mation  to  the  meninges  of  the  brain »  through  the  cribrifoiTQ 
plates  of  the  ethmoid.  They  are,  however,  due  to  the  presence 
of  biliary  matters  and  products  of  degeneration  of  tissue  in  the 
blood,  and  are  to  be  overcome  by  elimination  through  the  natural 
channels.  Some  practitioners  have  termed  this  *'  bilious  fever,'* 
but  there  is  no  necesvsity  for  any  distinguishing  term,  as  it  is  due 

■to  tumefaction  of  the  lining  membrane  of  the  bile  ducts  prevent- 
ing the  free  flow  from  the  liver  into  the  duodenum  of  bile, 
which,  accumulating  in  the  liver,  is  absorbed  into  the  circulation, 
«  giving  the  visible  mucous  membranes  the  characteristic  yeUow, 
Hjaundiced  tinge. 

^M  I  have  never  found  it  necessary  to  administer  any  liver  stimu- 
^Klant  in  this  complication.  All  that  is  necessary  is  to  keep  the 
f  bowels  regular  by  a  mild  aperient,  such  as  a  pint  of  linseed  oU, 
and  allow  the  animal  such  food  as  it  will  partake  of  which 
IB  of  an  easily  digested  and  aperient  nature.  One  condition 
which  often  prevails  in  this  form  requires  modification,  as  it  is 
apt  to  cause  some  degree  of  suifering,  namely,  an  acid  state 
^  of  the  stomach.  The  acidity  of  the  stomach  is  manifested  by 
rinding  of  the  teeth,  licking  the  walls,  placing  the  tongue  on 
>Id  objects,  with  drivelling  of  a  clear  saliva  from  the  mouth. 
ae  bicarbonate  of  soda  is  very  useful,  giving  speedy  relief  from 
|this  annoying  symptom.  The  medicine  is  to  be  given  two  or 
three  times  a  day,  either  dissolved  in  the  drinking  water^  or  as  a 
Wraught  out  of  a  bottle. 
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If  there  be  abdominal  complications,  the  colicky  pains  i 
be  relieved  by  warm  fomentations  to  the  belly,  and  small 
of  opium,  the  bowels  beiiig  regulated  by  oiL  But  even 
very  decided  and  heroic  steps  are  to  be  taken  to  relieve  syi 
toms,  it  being  always  kept  in  view  that  they  are  tlte  resu 
a  cause  wddch  will  not  expend  itself  until  a  certain  period, 
that  mere  remedies,  although  perhaps  affording  relief  at  the  1 
are  generally  debilitating  in  their  effects,  and  often  te 
cause  a  fatal  termination. 

The  sequelae  of  influenza  are,  hydrops  pericardii,  hydiotho 
ulceration  of  the  larynx,  roaring,  and  sometimes  glanders 
farcy* 

MORBID  ANATOMY, 

Uncomplicated  influenza  seldom  proves  fatal,  except  id  1 
very  old  or  otherwise  debilitated  animal ;  the  most  promin 
lesions  being  great  congestion  of  the  mucous  membrane  of  I 
respiratcjry  track,  extending  even  into  the  minute  bronchi,  t 
of  which  are  iiUed  with  a  muco-puralent  discharge ;  the 
monary  lobules  being  consequently  collapsed.  The  blood  | 
dark,  and  is  said  to  contain  micrococci.  The  majority  of  1 
terminations  are  caused  by  the  gravity  of  some  local  coaipi 
cation,  such  as  pneumonia,  bronchitis,  &c. 


Pic.  1-1.-- ^Cony:e«tive  pivtch  on  mocous  membniDe  of  i 
(Spedmoii  sent  by  Mr.  T.  Taylor,  V.a,  Minchwlcr.) 

In  Manchester  it  has  been  fimnd  that  many  dead  mitn^ 
present  a  dark  patch  of  congestion,  with  incipient  ulcemtioti  ^^ 
the  mucous  membrane  of  the  stomach,  as  shown  abovei 
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malig:n'ant  cataeehal  yeveh  of  the  ox. 

MALIGNANT   form   of  catarrhal   fever,  sometimes,  but  erro- 

oasly.  called  glanders  of  the  ox  tribe,  due  to  the  operation  of 

morbid  poison,  which  expends  its  specific  efl'ects  upon  the 

ttucons  membrane  lining  the  sinuses  of  the  head  and  nasal 

abers;   manifested   by  rigors,  dulness,   and   debdity,  suc- 

ded  by  the  mucous   membranes   becoming  of  a  bluish-red 

r,  the  eyes  closed,  the  eyelids  swollen,  and  flowing  of  tears 

Km  the  cheeks.     There  is  a  painful  and  frequent  cough;  the 

pube  is  feeble;    bowels   costive   at   first,  but   diarrhcea   soon 

ftooceeds.     In  the  course  of  a  few  hours  after  the  onset  of  the 

I  ibease,  a  profuse  discharge   issues  from   the   nostrils,  mouth, 

8fid  eyes ;  the  sinuses  of  the  face  and  head  become  filled  with 

pttmleut  matter,  and  in  some  instances  the  horns  drop  off, 

Tht;  connection  Ijctween  the  bone  of  the  horn  (tliuts)  and  the 

fi»uses  of  the  head  is  very  intimate,  for  the  bony  pmcess,  the 

l^m  cope,  which  springs  from  the  crest  of  the  frontal  bone  is 

Mow,  and  this  hollow  is  continuous  with  the  frontal  sinus. 

Tliifl  hollow  or  sinus  in  the  horn -process  is  very  vascular,  and 

J^  blood-vessels  anastomose  with  those  upon  its  periostal  sui- 

fact    Any  influence,  then,  which  causes  inflammatory  action 

^  tli(*  sinuses,   easily  induees   the   same   processes   in   those 

struciures  which  are  so  intimately  connected ;  and  such  we  find 

It  to  be  the  case  in  malignant  catarrhal  fever, — inflammation 

i*«xate4  in  the  sinuses  of  the  flint,  which  extends  to  the  surftice 

<^f  llie  bones,  and  the   consequent  suppuration  detaches  the 

iionjy  Coverings, 

^6  symptoms  of  this  affection  are  not  dissimilar  to  those 
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of  cattle  plague,  but  it  does  not,  like  the  latter,  spread  by  con- 
tagion ;  indeed,  it  is  a  non-contagious  disease,  the  result  of 
exposure  to  cold.  The  discharge  from  the  nostrils  is  more 
profuse  than  in  the  plague,  purulent  or  sanguino-purulent^  and 
the  horns  fall  off. 

There  may  be  appearances  on  the  mouth  and  in  the  yisibb 
mucous  membranes  very  similar  to  those  of  rinderpest ;  and  is 
some  instances  lameness  and  sloughing  of  the  hoofo  may  leid 
one  to  suppose  that  it  is  an  aggravated  form  of  contagious  eciemi. 


TREATMENT. 

Eemoval  to  warm,  sheltered  sheds ;  enemas,  to  relieve  coDSti* 
pation ;  stimulants,  such  as  the  carbonate  or  acetate  of  ammonii 
and  the  spirits  of  nitrous  ether,  with  hot  water  vapour  to  die 
nostrils,  constitute  the  treatment  of  the  earlier  stages.  If  the 
animal  survive,  these  remedies  may  be  succeeded  by  tooiot 
mineral  acids,  and  good  food.  The  disease  is  very  fatal,  and  camei 
death  in  from  three  to  seven  days.  If  the  animal  live  overtts 
latter  period  convalescence  may  be  expected.  Violent  remedies 
such  as  strong  doses  of  salts,  bleeding,  calomel,  &c,  alwajs 
hasten  the  fatal  termination.  If  aperients  are  imperativelj 
called  for,  oil  or  treacle  are  preferable  to  the  more  drastic  agents. 


CHAPTER    XXX. 

ENZOOTIC  AND  EPIZOOTIC  mSKASES—caniinmd, 

EPIZOOTIC  CELLULITIS. 

Under  this  term  I  am  inclined  to  place  a  form  of  epizootic 
disease  which  prevails  occasionally,  particularly  during  a  long 
continuance  of  cold  wet  weather,  both  in  England  and  Scot- 
land, variously  called  rheumatic  influenza,  muco-enteritis,  pink- 
eye, &a 


ETSiFTOMS, 

The  primary  symptoms  are  those  of  fever,  rigors,  dulneaa^ 
succeeded  by  swelling  of  the  eyelids,  discharge  of  tears  from  the 
eyes,  pain  in  the  limbs^  and  tumefaction,  more  particidarly 
around  the  articulations. 

The  pain  in  the  limbs  is  manifested  by  restlessness,  shifting 
of  the  feet,  and  irritabihty ;  the  succeeding  swellings  are  super- 
ficial, involving  the  subcutaneous  areolar  tissue,  and  their  occur- 
rence  gives  relief  to  the  pain.  At  first  tbey  are  limited,  but 
soon  extend  upwards  and  downwards,  embracing  the  greater 
extent  of  the  Umb  or  limbs  affected.  Tbe  pulse  is  hard  in  this 
disease,  and  the  impulse  strong,  the  temperature  of  the  body 
elevated  to  103"  or  104** ;  and  wben  blood  is  withdrawn  it  coagu- 
lates firmly,  and  manifests  the  presence  of  an  increased  quantity 
of  fibrin.  The  condition  of  the  intestinal  canal  is  disordered ; 
there  ia  constipation,  the  faeces  generally  covered  with  much 
mucus,  and  their  colour  fretiueutly  indicates  the  absence  of 
biliai-y  secretion,  or  the  presence  of  altered  bile. — being  tinged 
or  stained  with  coflee-coloured  streaks ;  the  rectum  is  irritable, 
and  the  passage  of  fgeces  causes  some  degree  of  pain ;  hence  the 
term  muco-enteritis. 

The  colour  of  the  conjunctivae  is  altered  to  a  pink;  hence  the 
term  **  pink-eye."  Tliei-e  is  often  a  loud  cough,  at  first  dry,  but 
often  becoming  moist,  but  there  are  no  signs  of  serious  pul- 
monary complications, 

Tlie  disease  runs  its  course  and  terminates  favouxably  in  from 
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{our  to  six  days,  leaving  the  animal  but  little  altered.  There  is  not 
the  debility  of  influenza,  nor  is  the  recovery  so  prolonged  as  when 
an  animal  has  suffered  from  inflammation  of  an  important  oigu. 

In  some  instances  the  pulse,  at  first  strong,  becomes  gradiuOf 
feeble,  the  horse  the  while  presenting  no  other  bad  symptom^ 
the  pain  having  left  the  limbs,  the  appetite  returning,  the  swell- 
ings diminishing,  and  the  secretions  having  regained  their  normil 
condition.  Several  instances  of  this  kind  have  come  under  mj 
observation,  and  whilst  all  but  the  careful  veterinary  obsemr 
have  been  confident  of  a  rapid  recovery,  the  horse  has  suddeDljr 
died,  the  post  mortem  examination  revealing  the  presence  of 
thrombi  in  the  cavities  of  the  heart,  the  heart  itself  and  iU 
membranes  showing  no  trace  of  disease.  In  other  inst4iDcei 
recovery  has  taken  place,  and  the  animal  has  been  sent  to  its 
work,  continuing  well  for  weeks  or  months,  when  in  some  caaa 
death  has  occurred  from  rupture  and  degeneration  of  the  liTer; 
whilst  in  others,  signs  of  cerebral  disturbance  have  become 
evident,  the  patients  eventually  dying  from  coma  and  general 
paralysis. 

The  ^5^  mortem  examination  of  all  these  instances  has  broagB 
to  light  tliat  there  has  been  plugging  of  the  blood-vessels  of 
supply — the  hepatic  and  cerebral  arteries. 

Now,  if  we  inquire  how  tliis  has  been  brought  about,  we  shaD 
find  tliat  in  the  first  place  the  disease  is  one  attacking  the 
areolar  tissue  ;  and  inflammation  of  connective  tissue,  like  that 
of  the  more  truly  fibrous,  causes  the  development  of  the  fibrin- 
ous criisis ;  the  coagulating  properties  of  the  blood  are  thus 
increased,  and,  owing  perhaps  to  some  local  but  undemon- 
strable  fault  in  the  blood-vessels  or  heart,  coagulation  has 
taken  place  in  the  living  body,  ultimately  leading  to  a  fatal 
termination. 

It  is  necessary  to  bear  this  in  mind,  in  order  to  overcome 
this  fatal  tendency,  and  such  medicaments  as  have  the  property 
of  preventing  tills  liability  to  coagulation  are  to  be  administered. 


TREATMENT. 

By  carefully  watching  this  disease  it  will  bo  observed  that 
si)ontaneous  diarrha^a  sometimes  occurs,  which  immediately 
relieves  the  symptoms.  In  some  cases  looseness  of  the  bowels 
occurs  on  the  second  day,  to  the  manifest  relief  of  the  animal- 
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But  all  cases  do  not  terminate  thus  ;  and  in  order  to  bring  tins 
favourable  issue  about,  nature  has  to  be  copied,  and  a  mild 
cathartic,  say  four  drachms  of  aloes»  administered  in  the  earliest 
ges.  This  treatment  seldom  fiiils  to  give  relief,  more  particu- 
riy  if  it  be  supplemented  by  warm  fomentations,  succeeded  by 
bandages,  to  the  affected  extremities.  After  the  aperient  lias 
ceased  to  operate,  the  horse  is  to  have  moderate  doses  of  the 
nitrate  of  potash  in  its  drinking  water.  The  supply  of  food 
must  at  first  be  spare,  and  of  a  cooling  nature ;  bran  mashes 
and  a  little  hay  will  be  quite  suHicient 

If,  however,  the  patient  is  not  seen  for  two  or  three  days  after 
attack,  more  particularly  if  it  lias  been  irrationally  treated  or 
kept  at  work,  if  tliere  be  debility,  feebleness  of  the  pulse,  and 
increased  respiratory  movements,  and  if  there  be  a  probability 
of  a  fatal  termination  by  the  formation  of  clots  in  the  canliac 
ventricles,  the  treutmeut  must  be  more  enerjj:etic.  It  is  believed 
that  two  things  are  necessary  for  the  rapid  i)roduction  of  cardiac 

^  clots,  namely,  debility  of  the  organ  (the  heart),  and  a  coagidutive 
tendency  in  the  blood. 

Both  of  these  conditions  mnst  then  he  combated,  the  first  by 
stimxilants,  and  tlie  latter  by  salines,  which  diminish  coagtdaljility. 
Both  of  these  properties  are  possessed,  to  some  extent,  by  am- 
monia, and  hence  the  administration  of  the  ammonia  carbonate 

I  29  to  be  recommended ;  for  the  same  purpose  the  nitrate  of 
potash,  combined  with  stimulants,  is  also  very  useful.  The 
nitmte  of  potash  may  be  given  in  large  doses,  if  sulliciently 
diluted,  and  the  best  method  of  procedure  is  to  dissolve  two 
ounces  in  half  a  bucketful  of  cold  water,  and  allow  the  animal 
to  drink  it     Tliis  quantity  may  be  given  twice  in  the  twenty- 

,  four  hours,  and  in  smaller  doses  for  two  or  three  succeeding 
days.  In  addition  to  its  effect  on  the  blood,  it  stimulates  the 
kidneys  to  greater  action,  and  thus  causes  increased  elimination 
of  effete  materials. 

The  heart's  action  must  be  carefully  noted  in  these  doubtful 
cases,  and  stimulants  administered  whenever  the  pulse  begins  to 
falter.  The  administration  of  purgatives  in  the  later  stages 
must  receive  due  considenition  ;  if  there  be  debility,  aloes  must 
on  no  account  be  given,  as  it  tends  to  depress  the  Itearts  action ; 
and  a  relaxed  state  of  the  faeces  must  be  obtained  by  perhaps 
u  dose  of  oil  or  laxative  fuod :  treacle  in  bran  mash  is  a  good 
laxative. 


CHAPTER   XXXL 
ENZOOTIC  AND  EPIZOOTIC  DISEASES— eanHnwd. 

EPIZOOTIC  PLEURITIS   AND  PLETJROPNEITMONIA   OF 
THE  HORSK 

Definition. — An  inflammation  of  the  pleura  and  subst^mce  of 
the  lungs,  preceded  and  accompanied  by  a  low  typhoid  or 
adynamic  form  of  fever,  which  lasts  from  seven  to  fourteen  days. 
It  generally  occurs  but  once  in  a  season,  but  one  attack  does  not 
render  an  animal  exempt  from  a  second  or  third. 

For  the  last  few  years  this  form  of  influenza  has  prevailed  to 
a  very  great  extent  both  in  the  north  and  south  of  Britain. 
Erroneously  called  "  influenza,"  it  has  seemingly  and  for  some 
time  taken  the  place  of  that  affection,  from  which  it  differs  very 
materially.  The  true  uncomplicated  influenza  is  a  disease 
of  the  mucous  structures :  this  aflects  the  serous  covering  and 
substance  of  the  lungs. 

In  1861-2  this  form  of  epizootic  disease  became  very  prevalent 
in  the  north  of  England,  where  it  raged  for  many  months,  com- 
mitting great  havoc  amongst  horses  of  aU  kinds,  but  particularly 
amongst  those  most  exposed  to  the  vicissitudes  of  the  climate. 
It  has  prevailed  more  or  less  ever  since,  both  in  town  and 
country,  more  particularly  amongst  yoimg  horses  and  those 
removed  from  pastures  into  stables.  The  knowledge  that  nearly 
every  newly  purchased  horse  is  liable  to  suffer  from  this  or 
some  other  form  of  epizootic  disease,  deters  many  persons  from 
keeping  horses,  and  hence  we  find  that  many  whose  business 
requires  that  horses  should  be  employed,  prefer  to  let  out  their 
work  to  contractors  and  carriers.  This  repugnance  to  purchase 
and  keep  horses  by  men  in  business  has  also  been  increased  by  the 
great  mortality  which  has  generally  resulted  from  this  epizootic. 
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irrioLoiiy. 

Alternations  of  heat  and  cold  are  tindonbt^dly  the  most 
prolific  causes,  for  the  disease  prevails  mostly  in  the  spring  and 
early  summer  months,  when  the  winds  are  cold,  and  the  heat  of 
the  sun  more  or  less  powerful  Animals  at  this  time  are  more 
predisposed  to  disease  than  at  any  other  season  of  the  year; 
their  skins  being  in  a  delicate  condition,  consequent  upon  the 
process  of  moulting,  and  the  heat  of  the  sun,  acting  upon  the 
skin  when  in  this  condition,  causes  some  degree  of  hypersensi- 
tiveness.  When  the  sky  becomes  clouded  and  the  rays  of  the 
sun  are  excluded,  more  particularly  if  a  cold  wind  is  blo\ring, 
some  degree  of  rigor  or  shivering  is  caused,  the  hair  stantls  on 
end — '*  pen-feathered  " — the  horse  draws  its  legs  together,  and  if 
kept  stiinding,  perhaps  waiting  for  its  load,  for  but  a  short  time, 
it  is  apt  to  become  subject  to  an  attack  of  pleurisy. 

It  is  very  generally  believed  that  tliis,  as  well  as  all  other 
epizootic  diseases,  is  contagious  and  infectious^  and  during  some 
outbreaks  this  seems  to  be  the  case,  whilst  in  others  it  is  out 
of  the  question.  This  incongruity  seems  to  depend  upon  the 
virulence  of  the  disease.  When  the  cbamcter  of  the  outbreak 
is  mild  the  disease  seems  to  be  non-coutagious ;  when  violent 
or  acute,  it  presents  such  marked  signs  of  being  contagious, 
tliat  even  the  most  sceptical  is  forced  to  believe  in  this  method 
of  pTOpagation.  This  peculiarity  in  the  character  of  the  disease 
can  only  be  accounted  ibr  by  the  facts  brought  to  light  by  Dr. 
Lionel  Beale,  who  says  that  '*  in  cases  where  the  body  heat  rises 
several  degrees  in  the  course  of  a  few  hours  the  germinal  matter 
increases  with  great  rapidity.  The  capillaries  of  a  great  part  of 
the  body  are  found  to  be  gorged  with  particles  of  living  matter, 
for  the  most  part  descended  from  the  colourless  blood  corpuscles, 
while  the  masses  of  bioplasm  of  the  neighbouring  tissues  have 
increased  to  twice  their  normal  size,"  If  this  be  true,  and  there 
is  no  reason  to  doubt  its  correctness,  and  if  it  be  a  fact  that 
particles  of  living  matter  escaped  from  the  body  of  one  animal 
are  capable  of  reproducing  themselves,  and  during  that  process 
cause  similar  pathological  changes  in  the  body  of  another  animal 
to  which  tliey  have  gained  access,  we  can  undersUtnd  how  a 
disease,  when  virulent,  may  become  contagious,  that  when  mild 
may  not  be  so.    This  conclusion  is  borne  out  by  what  is  observed 
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in  enteric  fever  in  man,  which  at  times  has  an  infectioasness 
which  on  other  occasions  is  wanting. 

Having  the  probability  of  the  spread  of  pleuritis  by  contagion 
in  view,  it  will  be  well  for  the  practitioner  to  take  all  precautions 
against  its  propagation  by  this  cause. 

SE^nOLOGY. 

The  primary  83nmptoms  are  very  often  more  or  less  obscure. 
The  animal  is  dull,  dejected,  off  its  food,  performs  ordinaiy 
labour  with  difficulty;  lassitude,  perspiration,  and  fatigue  are 
easily  induced.    Examined  carefully,  the  pulse  will  number  from 
sixty  up  to  eighty  per  minute — during  some  seasons  eighty  has 
been  the  common  number — and  the  animal  temperature  will  vary 
from  103®  to  104*.     Sometimes  there  is  a  cough  from  the  com- 
mencement ;  very  often,  however,  there  is  no  cough  during  the 
first  three  or  four  days.    The  extremities  and  ears  are  alternately 
hot  and  cold ;  the  appetite  is  almost  entirely  lost ;  the  alvine 
and  urinary  secretions  are  defective ;  the  visible  mucous  mem- 
brane injected,  and  frequently  of  a  rusty  tinge ;  in  some  cases 
there  is  a  rash  in  the  mouth,  the  tongue  is  generally  foul,  and 
the  abdomen  is  "  tucked  up."    The  animal  does  not  lie  down. 
Auscultation  does  not  reveal  much  at  first ;  in  fact,  for  three 
or  four  days  the  animal  may  be  said  to  be  suffering  from 
fever  without  local  complications,  but  at  the  end  of  that  period 
a  hard,  dry,  painful  cough  is  now  and  then  heard ;  the  thoracic 
walls  are  fixed;  the  breathing  is  abdominal;  the  elbows  are 
turned  out,  and  a  line  or  hollow  extends  from  the  ensiform  car- 
tilage of  the  sternum  to  the  anterior  spine  of  the  ileum,  which 
denotes  that  the  ribs  are  fixed,  owing  to  pain  within  the  chest 
If  the  horse  is  now  made  to  move  suddenly,  it  emits  a  grunt  or 
groan ;  in  some  instances  it  groans  at  each  expiration,  and  if 
slightly  rapped  in  the  chest  with  the  knuckles  it  will  do  so 
with  pain ;  the  breathing  is  catching  and  short,  and  auscultation 
will  detect  a  friction  sound. — (See  Pleurisy,)    Very  commonly 
the  right  side  only  is  affected,  in  some  cases  the  left,  and  in  rare 
instances  both  sides. 

In  the  course  of  the  next  ensuing  two  days,  the  sounds  of 
the  chest  indicate  pleurisy,  pleuro-pneumonia,  or  a  complica- 
tion of  these  with  pericarditis.     From  the  commencement  of  the 
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ofeatation  of  chest  disease,  the  breathing  becomes  somewhat 
rried,  the  pulse  assuming  a  hardness  of  character  which  it  did 

possess  at  first;  the  number  of  its  beats  are  not  further 
seased ;  on  the  contrary,  rapidity  of  the  pulse  may  decrease 
the  exudation  on  the  pleural  surfaces  advances,  and  it  is  not 

all  uncommon  for  one  to  witness  an  increased  rapidity  of  tlie 

Sfpiratory  movements,  gradual  condeusation   of  lung   tissue, 

effusion  into  the  thoracic  cavity,  and  a  diminution  in  the 

lomber  of  the   pulsations.     If  pericardiac   com  plications  are 

iUt  the   pulse  is  marked   by  a  peculiar   indistinctiveness 

HikBr^ularity ;  the  canliac  beat  is  genemlly  loud  and  short ; 

HBbipake,   however,   is   weak,  and   the   arterial  pulsations 

iSstinct 

In  some  instances  the  w^hole  l>ody  becomes  stiff  and  sore,  and 

e  horse  is  disinclined  to  move,  but  stands  with  its  nose 
Btended  forwards,  nostrils  dilated,  and  fore  legs  apart,  pre- 
Ifeating  an  appearance  of  distress,  which  is  heightened  by 
fretjueot  looks  at  its  sides,  and  by  attempts  to  lie  down,  as  if 
loil'criag  from  colicky  pains.     In  such  instances  the  respiratory 

vementa  are  short,  shallow,  and  much  accelerated,  numbering 
ilfty,  sixty,  or  even  eighty  or  more  per  minute,  whereas  in  the 
SiiRiority  of  cases  tliey  do  not  number  more  than  thirty  per 
minute,  when  auscultation  may  detect  considerable  exudation 
into  the  lung  tissue. 

An  examination  of  the  respiratory  apparatus  by  percussion 
md  auscultation — the  only  satisfactory  method  of  diagnosing 
fiheat  diseases — wiU  enable  the  practitioner  to  detect  the  various 
changes  as  they  occur. 

I  For  the  first  tw^o  or  three  days  after  attack  both  percussion 
«iJ  auscidtation  often  give  negative  results ;  at  the  teimination 
of  tbt  period  percussion  over  tlie  scat  of  the  pleural  inilam- 
liation  wiU  cause  the  animal  to  groam  Auscultation  will  detect 
*djy  friction  sound  if  the  pleura  be  affected;  absence  of  true 
itory  murmur,  and  the  presence  of  crepitations,  large  or 
if  the  lung-substance  be  involved ;  a  uonibi nation  of 
nictioti  sound,  and  crepitations,  if  both  pleura  and  lung  tissue, 
^i  ft  •'  tQ*and'/ro  "  ntspiiig  friction  sound,  with  more  or  less 
HJpitation,  if  the  pericardium  be  involved, 

^  %m  aigns  indicate—  1^^.  That  the  natural  pleural  secretion 
tt  wrested,  and  that  the  diy  pleural  surfaces  rubbing  on  each 
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otlier  cftiise  tlie  friction  sound  ;  2d.  That  engorgemeDt  of  the  Inng 
tissue  lias  taken  place ;  and  3d.  That  the  pericardial  secretion 
is  arrested,  causing  the  '*  to-a^id-fro  *'  sound  at  the  heart 

2.  In  the  course  of  from  one  to  two  days  the  above  abnormal 
Bounds  disappear.  Auscultation  now  reveals  that  in  the  part 
'  afTected  there  is  no  sound  at  all,  or  that  a  tubular  or  hollow 
sound  is  heaixl.  The  aljsence  of  sound  indicates  either  that  the 
luug  tissue  has  become  innpervions  to  air,  or  that  a  considerable 
etfusion  of  serum  has  occurred  into  the  thoracic  cavity.  If  the 
former,  the  absence  of  sound  becomes  apparent  by  degrees  only ; 
that  is  to  say,  the  respinitory  sounds  become  gradually  feeble  as 
the  consolidated  part  is  ap|>roached,  showing  that  at  the  border 
of  the  hepatized  tissue  the  infiummatory  process  is  less  adv^anced. 
There  may  be  crepitations  or  tubal  sounds,  but  when  the  absence 
of  sound  is  due  to  effusion  of  seriim  (liydrothorax)  the  sounds 
terminate  abiniptly  at  a  certain  distance  from  the  floor  of  the 
thorax,  the  respiratory  sounds  being  louder  than  natural  above 
the  line  of  terminatioti,  and  in  some  instances  the  presence  of 
fluid  in  the  chest  will  be  indicated  by  a  "  dripping  sound,**  as  of 
drops  of  water  falling  into  a  well.  The  tulial  sounds  indicate 
a  less  degree  of  consolidation ;  that  aii-  finds  ingress  into  some  of 
the  bronchial  tubes,  but  not  into  the  more  minute  ones  and 
air  cells. 

This  condition  may  exist  for  three  or  more  days,  and  then  the 
crepitations  reappear,  showing  that  the  exudate  is  breaking  up 
and  becoming  gmdualJy  removed  by  absorption ;  the  dull  im- 
pervious part  at  the  floor  of  the  cavity  becoming  daily  shallower, 
and  the  normal  sounds  slowly  returning. 

Percussion  during  the  stages  of  consolidation  and  eCFusion 
produces  a  dull  sound  over  the  diseased  part,  and  increased 
resonance  over  the  healthy  parts  of  the  chest.  In  all  the 
unaffected  portions  of  the  lungs  the  i-espiratory  murmur  is 
increased. 

The  **  to-antl'fru  **  cardiac  friction  sound  also  disappears,  owin'^ 
to  effusion  into  the  pericardial  sac,  and  reappears  as  the  exudate 
is  removed  by  absolution. 

Very  often  after  convalescence  has  been  established  the  cough 
becomes  more  frequent;  it,  however,  loses  its  painful  hacking 
character,  being  now  louder  and  stronger.  In  some  instances, 
more  especially  if  the  exudate  has  been  very  abundant,  a  mal- 
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condition  of  the  system  18  induced  by  the  abundance  of  effete 
materials  in  the  circulation,  removed  by  absorption  from  the 
traosformed  exudates.  Tbia  has  been  compared  by  Professor 
Gamgee  to  the  hectic  fever  of  the  human  being.  There  is 
much  emaciation,  imperfect  digestion,  capriciousness  of  the 
appetite ;  the  hair  is  easily  removed  from  the  mane  and  tail ; 
irregularity  in  the  surface  temperature ;  and  continuance  of  the 
increased  tempemture  of  the  body,  as  indicated  by  the  tlieraio- 
meter.  If  this  condition  of  the  system  be  not  successfully 
combated,  the  respirations  again  become  accelerated  and  the  riljs 
fixed;  there  is  flapping  of  the  nostrils,  which  are  greatly  dis- 
tended; the  animal  again  discontinues  to  lie  down,  Anasarcous 
swellings  may  appear  on  the  chest,  abdomen,  and  the  legs, 
denoting  the  presence  of  hydrothomx,  to  which  the  animal  may 
eventually  succumb  in  the  course  of  an  indefinite  period — some- 
times in  two  or  three  days  only,  sometimes  in  as  many  weeks^ — 
or  symptoms  of  farcy  or  glanders  may  appear. 


POST  MORTEM  APPEARANCES. 

In  very  acute  cases,  the  appearances  revealed  by  a  pod  mortem 
examination  are,  intense  reduess  of  the  pleural  surfaces  of  one 
or  both  sides  of  the  chest;  the  engorgement  of  the  vessels 
embracing  the  visceral  and  parietal  surfaces,  and  some  degree 
of  etiusion  and  exudation  of  lyraplu  In  some  instances,  the 
lungs  show  but  little  disease ,  whilst  in  others  patches  of  inflam- 
mation are  found  througliout  their  substance*  The  pericardiuni 
and  endociirdium  are  generally  more  or  less  injected,  and  the 
deatli  of  the  animal  at  tliis  early  sttige  genemlly  results  moi'e 
from  the  cardiac  complication  than  the  pleural  disease.  It  is 
but  seldom  that  a  case  teniiinates  so  mpidly,  unless  the  animal 
be  kept  at  work  after  it  has  HiUen  ill 

If  the  horse  live  for  two  or  three  days  after  the  pleural  symp- 
toms have  become  manifested,  along  with  the  injection  of  the 
vessels,  an  abundant  quantity  of  serum  will  be  effused  into  the 
pleural  sac^  floating  in  which,  and  loosely  adherent  to  the  pleural 
sui'faces,  bands  of  lymph  will  be  found.  These  bands  of  lymph 
are  loose  and  watery,  and  the  serum  is  turbid  or  floceulenL 
If  the  horse  has  kin  for  some  hours  after  death,  and  the  poai 
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mortem  is  carefully  performed,  the  effusion  is  clear  at  its  upper 
and  turbid  at  its  lower  part 

If  the  inflammatory  process  has  been  less  rapid,  the  lymph  is 
of  a  more  consistent  appearance,  and  forms  over  the  inflamed 
parts  flocculi  of  various  sizes,  or  a  distinct  lining  varying  in 
thickness,  and  of  a  honey-combed  appearance ;  but  the  lymph  in 
the  epizootic  form  does  not  possess  the  firmness,  plasticity,  and 
tendency  to  organization  which  is  characteristic  of  that  of  the 
sporadic  form  of  the  disease.  These  bands  of  lymph  are  some- 
times of  very  rapid  formation,  and  they  may  even  show  some 
trace  of  organization  in  forty-eight  hours  after  attack.  This  fact 
is  of  considerable  importance  legally,  as  it  is  often  found  that 
if  a  horse  dies  in  a  week  or  two  after  purchase,  an  attempt  is 
made  to  compel  the  seller  to  refund  the  purchase-money  on  the 
ground  that  the  animal  was  diseased  prior  to  the  date  of  sale. 
Old  bands  of  lymph,  and  such  as  indicate  previous  disease,  aie 
firm,  organized,  of  a  glistening  appearance,  and  unite  the  oppos- 
ing surfaces  more  or  less  firmly  together.  New  bands  of  lymph, 
on  the  contrary,  are  soft,  watery,  and  the  parts  which  they  may 
attach  together  are  easily  separated. 

In  some  instances,  extravasations  of  blood  give  the  lymph  a 
red  colour.  Tliis  must  not  be  mistaken  for  vascularity,  as  the 
latter  woidd  denote  organization  and  age. 

Examined  microscopically,  the  lymph  exhibits  the  presence 
of  numerous  iuilammatory  corpuscles,  oil  globules,  and  ill- 
developed  fibres. 

The  exudate  into  the  lung  tissue  is  also  wanting  in  plasticity, 
tlie  lung  cuts  up  soft  and  moist,  a  whitish  fluid  oozing  from  the 
cut  surfaces. 

In  some  cases,  where  the  vital  powers  have  been  very  low,  oi 
where  tliey  have  become  weakened  by  injudicious  treatment,  an 
abundant,  turbid,  foetid  fluid  has  been  thrown  out,  partaking 
much  of  the  character  of  unhealthy  pus ;  or  abscesses  form  in 
the  lungs,  and  in  rare  instances  gangrene  of  the  lungs  has 
occurred. 

The  pulmonary  complication  is  generally  found  at  the  inferioi 
portions  of  the  lung,  and  in  many  instances  the  exudate  indi- 
cates that  the  process  is  wanting  in  the  true  character  of  plastic 
inflamniation. 
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^  TREATMENT, 

From  the  foregoing  observations,  it  will  be  understood  that 
the  local  complications  of  this  disease  are  preceded  by  fever,  the 
pleural  and  pulmonary  inflammation  appearing  after  a  few  days 
have  elapsed.  The  fever  is  of  a  typhoid  or  adynamic  character, 
and  the  severity  of  the  chest  aflection  is  generally  in  accordance 
with  that  of  the  premonitoiy  fever.  The  fever,  slight  perhaps 
at  first,  is  very  often  intensified  by  the  suifering  animal  being 
kept  at  its  oixlinary  work  for  some  time  after  the  appetite  has 
failed.  Tliia  inattention  on  the  part  of  those  in  charge  of  horses 
is  often  a  cause  of  great  loss^  inducing  a  fatal  termination  where 
recovery  might  reasonably  have  been  expected.  The  febrOe 
state  and  the  local  inflammation  are  increased  by  all  debilitating 
influences,  such  as  bad  food,  previous  disease,  natural  delicacy 
of  constitution,  by  the  abstraction  of  blood,  and  very  commonly 
by  the  administration  of  purgatives.  Many  horses  are  destroyed 
by  the  admin Lstratiou  of  aloes,  a  dose  of  which  is  often  given 
when  the  horse  is  seen  to  be  "  ofl'  his  feed."  Superpiirgation  may 
not  be  induced,  but  the  chest  inllammation  is  much  increased, 
and  the  animal  often  succumbs. 

There  is  another  practice  in  vogue,  more  particularly  amongst 
horse-dealers,  namely,  that  of  giving  a  purg-ative  (aloetic)  ball 
to  nearly  every  fresh  horse  they  buy,  and  this  is  done  without 
taking  the  health  of  the  animal  at  the  time  into  consideration 
at  all.  I  am  convinced  that  this  is  a  most  reprehensible  practice, 
leading  to  grave  pulmonary  diseases  and  to  death,  more  especially 
if  au  epizootic  is  prevalent. 

The  pathology  of  chest  inflammation  leads  us  to  the  conclu- 
sion that  when  once  established  it  runs  through  certain  stages, 
namely,  congestion  of  the  vessels,  the  outpouring  of  an  effusion, 
and  the  formation  of  an  exudate.  The  congestion,  effusion,  and 
exudation  are  determined  by  the  intensity  of  the  preceding 
fever.  If  the  fever  is  slight,  the  local  disease  will  he  slight 
also ;  if,  on  the  contrary,  the  fever  is  severe,  the  local  inflam- 
mation  will  be  proportionately  grave.  During  some  seasons  the 
disease  from  its  commencement  is  severe,  and  ttien  the  weakly 
succumb.  But  at  other  times  this  is  not  tlie  case,  and  very 
few  deaths  result  from  tlie  disease ;  but  its  character  is  always 

tl  more  serious  bv  irrational  treatment, 
_: 
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The  duration  of  the  fever  cannot  be  cut  short  by  any  treai 
and  attempts  to  do  this  are  very  often  the  cause  of 
deaths.     Its  severity,  however,  is  amenable  to  moditi< 

(1.)  Complete  rest  whenever  the  slightest  sign  of  iilneaal 
discoverable. 

(2.)  By  housing  the  animal  in  a  warm,  dry,  light,  well-ve 
kted  loose  box, 

(3,)  By  taking  special  precautions  that  no  draught  of  cold  i 
blows  upon  it ;  for  it  must  be  remembered  that  cold,  more  esp 
ally  cold  wind,  is  the  common  cause  of  the  disease,  and 
removal  of  the  cause  is  the  first  step  in  the  treatment  of  j 
diseases ;  and,  again,  that  the   severity  of  many  affection 
dependent  on  the  "  dose  "  of  the  cause.    When  this  is  heavrj 
long  continued,  the  results  will  also  be  hea\^  and  severe. 

(4.)  By  clothing  the  animal  and  bandaging  the  legs,  in  factj 
keeping  up  the  equilibrium  of  the  circulation ;  for  if  the  ve 
vf  the  skin  are  prevented,  by  the  operation  of  cold^ — acting  up 
and  constringing  them — from  receiving  a  due  supply  of  Hood, 
internal  congestions  and  inflammations  are  aggravated  and  ofm 
determined. 

In  addition  to  these  rules,  the  practitioner  must  rem^mbef 
tliat  the  disease,  once  established,  h  tlie  effect  of  a  cause  wbioh 
has  been  in  operation  for  some  time  past ;  that  the  efiects,vh 
ever  they  may  be,  are  the  natural  physiological  responses  aft 
animal  body  to  the  action  of  such  cause  or  causes ;  and  that  i 
attempts  to  remove  such  effects  or  conditions  by  other  than  tb 
processes  which  nature  herself  attempts,  and  generally  i 
plishes,  can  only  result  in  disappointment  and  loss. 

How,  then,  docs  the  animal   body  rid  itself  of  disease 
its  results?     Briefly,  in  the  one  before  us,  the  inflammata 
is  the  result  of  an  irritant,  acting  for  a  certain  time  up 
certain  tissue  or  organ.     If  the  dose  of  the  irritant  is  strong, < 
resulting  inflammation  will  be  strong  also,  and  nothing 
subdue  that  inflammation  so  long  as  the  cause  retains  its  streng 
and  is  allowed  to  operate.     Tliis  inflammation  is  charact<?r 
by  congestion,  effusion,  and  exudation.    When  the  cause  is  i 
moved,  or  when  its  strength  is  exhausted,  the  congestioQ  i 
disappears,  and  the  products  of  the  inflammation,  immdy( 
the  effusion,  is  gradually  taken  up  into   the  circulation 
removed  from   the   body   by  the  excretory  organs;  and  (J 
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the  exudation  or  l}Tnph,  degenerated  into  a  turbid  fluid  material 
the  pathological  milk  of  Virchow— is  removed  in  the  same 
liiautier  as  the  serous  effusion,  or  becomes  organized  into  a  fibrous 
structure,  which  binds  tlie  surface  of  the  opposing  parts  together, 
and  constitutes  adhesion.  WTien  tins  adhesion  is  completed, 
the  new  structure  becomes  a  part  of  the  living  body. 

Seeing,  then,  tliat  the  various  clianges  are  natural  results  of 
the  operation  of  a  cause,  the  practitioner  must  be  careful  to 
avoid  doing  anything  that  is  calculated  to  irritate  or  debilitate 
tlie  animal  body.  At  the  same  time  he  must  be  careful  to  keep 
the  excretory  organs  in  a  natural  condition,  maintain  the  strength 
by  appropriate  diet,  and  allay  morbid  irritabihty  by  the  ad- 
luinistration  and  application  of  suitable  remedies. 

In  the  first  phice,  the  practitioner  is  to  avoid  irritating  and 

debilitating  his  patient.     In  order   to   accomplish  tliis,  three 

methods  of  treatment  now  pursued  by  many  practitioners  must 

be  abandoned,  namely,  bleeding,  purging,  and  counter-irrit'iition, 

Blecdwj   and  pnrifing,   separately  or   conjointly,  lower  the 

animal   powers,  which  are  ahead y  too  low,  and   prevent   the 

physiological  changes  from  taking  place  which  are  essential  to 

the  final  removal  of  the  disease.     If  they  do  not  kill  in  a  very 

short  period  of  time,  they  cause  an   alteration  in  the  inflam- 

ry  process,  whereby  large  quantities  of  an  aplastic  material 

formed,  which,  by  blocking  up  the  lung  tissue,  or  filling  the 

cavity  of  the  chest,  cause  de^ath  by  sutrocation ;  and  by  their 

debilitating  influence  generally  render  the  vital  powers  less  able 

to  resist  even  a  mild  attack  of  disease. 

CininteT'irritatwti.~T\m  is  the  favourite  method  of  treatment 

the  present  time,  and  it  is  accomplished,  or  tliouf^ht  to  be 

mplished,  by  the  application  of  mustard,  caulharides,  or  other 

I  irritants  to  the  skin  of  the  sides  and  breast.  It  is  applied  on  the 
principle  that  no  two  inflammations  can  exist  in  the  body  at  the 
same  time;  that  an  artificial  inflammation  of  the  skin,  excited 
by  the  irritant,  removes  or  destroys  that  which  is  going  on 
ni'ilhin  the  chest.  Others  say  that  it  rouses  the  capillary  circu- 
latian,  removes  congestion,  «&c. 
For  many  years  I  followed  this  method  of  treatment,  and  so 
plausible  were  the  arguments  in  its  favour,  that  I  could  scarcely 
bring  myself  to  believe  that  it  could  do  harm,  although  I  saw 
that  many  horses  died  even  when  a  blister  had  acted.    I  was  nt 
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last  induced  to  abandon  it  altogether,  and  the  resiilt  has  been 
most  satisractoxy. 

Iiritadon  of  the  sides  and  breast  is  injurious  in  all  instances 
of  chest  disease  in  the  horse,  except  in  a  condition  presently  to 
be  described,  and  for  the  following  reasons : — 

l$t.  It  cannot  and  does  not  remove  the  internal  inflammatioiL 
Manj  posi  martmn^  examinations  have  convinced  me  of  thia 
During  the  summer  of  1873  I  had  a  good  opportunity  of  demon- 
atiating  this  fact  to  my  students.  A  horse  newly  bought  by  a 
dealer  died  from  pleurisy,  and  its  value  was  in  dispute  between 
buyer  and  seller.  On  viewing  the  carcase,  both  myself  and 
students  were  struck  with  the  %aolence  of  the  inflammation  of 
the  skin  upon  the  sides,  induced  by  the  repeat^  applications  of 
irritants.  Some  of  the  students,  having  been  pupils  of  gentle- 
men who  advocated  the  "  counter-irritation  "  theory,  were  under 
the  finn  belief  that  no  internal  inflammation  could  exist  where 
the  external  was  so  very  marked.  The  result,  however,  proved 
the  fallacy  of  the  h>*pothesis,  for  the  pleura  was  intensely 
inflamed. 

The  internal  inflammation  being  an  effect,  until  it  can  be 
proved  tliat  an  external  irritant  can  remove  the  cause  which 
lias  produced  such  effect,  it  is  quite  as  n^asonable  to  suppose 
that  a  blister  on  the  palm  will  remove  or  prevent  the  effects  of 
another  on  the  back  of  the  hand,  as  it  is  to  think  that  a  blister  on 
the  outside  of  the  chest,  no  matter  how  soon  applied,  can  remo\*e 
an  irritant,  or  prevent  it  from  affecting  the  internal  structures. 

2^,  Another  argument  which  tells  against  blisters  is  the  fact 
that  their  advocates  differ  as  to  the  stage  at  which  they  ought  to 
be  applied.  One  party  says  they  cannot  be  applied  too  soon,  in 
order  to  counteract  the  internal  inflammation,  "  by  drawing  the 
morbid  action  and  tlte  blood  to  the  surface  f  whilst  another  says 
that  external  irritants  Jo  harm  whilst  there  is  any  fever  present, 
and  that  they  should  always  be  applied  after  the  pulse  has  fallen 
and  when  convalescence  has  commenced,  in  order  to  stimulate 
the  removal  of  the  products  of  the  inflammation,  I,  however, 
fail  to  see  the  necessity  of  doing  this;  for  the  removal  of  the 
exudates  is  a  physiological  process,  best  accomplished  when 
uninterfered  with,  and  counter-irritation  at  this  period  can  only 
retaitl  the  recovery,  or,  by  again  setting  up  the  febrile  condition, 
bring  about  a  fatal  termination. 
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[There  is,  howevefr,  a  very  rare  exception  to  these  objections  to 
stiinuIaTits  during  the  second  stage  of  the  disease, 
Bg  in  that  condition  where  the  horse  neither  gets  better 
me  for  several  days — "hangs  fire/*  as  it  is  commonly 
In  such  instances  a  weak  aohition  of  mustard,  by 
stimulating  the  skin,  will  often  induce  the  beginning  of 
ivalesoence,  and  act  as  a  stimulant  to  the  whole  body.  In  no 
condition  are  connter-irritants  beneficial,  and  in  this,  care 
be  taken  not  to  apply  them  too  strong  nor  for  too  long  a 
The  sides  should  be  quickly  riihbed  over  with  about  two 
three  ounces  of  mustard  mixed  in  a  quart  of  warm  water,  and 
parts  covered  over  with  paper  or  linen.  If  one  application 
no  good,  it  is  not  advisable  to  apply  another;  but  if  the 
seems  to  improve  for  a  time  and  then  relapse,  a  second  or 
third  application  may  be  admissible. 
3i  Tlie  application  of  blisters  causes  pain  and  increases  the 
If  applied  to  the  sides  they  impede  the  respiratory  move- 
by  the  pain  they  cause,  and  thus  add  to  the  distress  and 
'ering  of  the  animal.  The  cantharidine  absorbed  into  the 
m  causes  irritation  of  the  urinary  organs,  sometimes  con- 
ioQ  of  the  kidneys,  interferes  with  their  excretory  functions, 
by  the  pain  and  disturbance  thus  induced  adds  materially 
the  febrile  condition »  and  often  causes  the  animal's  death, 
iir^es  that  recover  from  the  disease  naturally  do  so  much  more 
ftpidly  than  those  which  liave  been  blistered,  and  which  are  often 
'^ longtime  in  overcoming  the  effects  of  the  blister;  with  raw 
^lii't.  they  remain  for  weeks  in  their  stables  unlit  for  work. 
•^' nietiiues,  moi'e  especially  if  the  blisters  have  l^een  oft  repeated, 
imal  becomes  much  emaciated,  is  unthrifty,  the  hlistered 
will  slough,  and  when  it  finally  recovers  the  hlemish  remains 
for  life.  Finally,  animals  which  die  from  the  disease  do  so  much 
^toicrthan  those  which  have  been  severely  blistered.  Indeed, 
a<»fjtiy  of  death  from  disease  bears  no  comparison  to  that 
bm  treatment, 

II  ,vv  pretty  strongly  condemned  what  I  consider  to  be 

*^'         .     nciple  and  disastrous  in  practice,  I  must  proceed  to 
u«scrib«  the  treatment  which  has  proved  successful 

Ouririg  the  premonitory  fever,  in  addition  to  housing,  clothing, 
«c,i  already  described,  the  animal  is  to  be  allowed  an  abumlant 
soirjily  of  cold  water  to  drink,  warm  or  cold  bran  mashes,  which- 
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ever  it  likes  best,  to  eat,  a  boiled  linseed  mash  every  nigbt^rc 
such  as  caiToU,  turnips^  or  potatoes,  m  ith  a  baudlul  or  two  of  the 
best  and  sweetest  of  hay,  or  graaa  if  in  season.  If  the  alterna- 
tions of  the  teniperature  of  the  skin  be  verj^  marked,  two  ur 
three  doses  of  spirits  of  nitrons  ether  are  to  bo  daily  adminis- 
tered in  warm  water ;  and  to  excite  the  action  of  the  kidneys, 
wliich  is  often  in  abeyance,  the  ether  is  to  be  supplemented  by 
half-ounce  doses  of  the  nitrate  of  potash,  When  the  fever  is 
liigh  and  the  symptoms  acute,  great  benefit  will  be  derived  from 
aconite,  ten-minim  doses  of  Fleming's  tincture  being  given  in  a 
ball  two  or  three  times  a  day.  If  the  bowels  are  costive,  cJysters 
of  warm  wat^r  are  to  be  administered,  and  in  rare  instances, 
where  the  bowels  are  extraordinarily  torpid^  a  dose  of  linse4?d  oil 
In  tlie  majority  of  cases,  however,  laxative  food  will  eflect  all 
that  is  necessary,  and  it  is  better  to  avoid  even  the  oil,  exoei>t 
where  the  constipation  continues,  or  where  it  causes  uneasine^. 

The  chest  is  to  be  carefully  examined  at  least  once  a  day,  and 
when  convenient  the  animal  temperature  registered,  as  well  as 
the  pulse  and  number  of  respirations. 

If  at  the  onset  of  the  pleural  intlammation  there  be  pain  and 
distress,  manifested  by  the  lioi*se  looking  to  its  sides  and  jpnint- 
ing,  or  attempting  to  lie  down,  opium  is  to  be  given  to  alleviate 
the  pain.  It  must  be  administered  carefully  in  the  fonn  of 
tincture ;  and  in  order  to  prevent  its  constipating  eflects,  from 
eight  to  twelve  ounces  of  oil  are  to  be  given.  One  or  two  doses 
will  be  sufficient,  for  when  the  dry  condition  of  the  first  stage  of 
the  inflammatjon  has  passed  away,  pain  generally  disappears. 
If  the  symptoms  are  those  of  irritation  rather  than  ])ain,  the 
aconite  is  to  be  given  in  preference  to  the  opium;  and  at  any 
time  during  the  progress  of  the  disease,  if  iiTitability  is  much 
increased,  a  dose  or  two  of  aconite  will  prove  serviceable.  In  ad- 
dition to  the  opium,  warm,  soothing — not  hot,  scalding — fomen- 
tations to  the  sides  give  great  relief.  These  warm  fomentations 
arc  to  be  appUed  for  at  least  an  hour  three  or  four  times  a  day  in 
every  severe  case;  and  in  all  instances,  whenever  the  breathing 
becomes  catching  or  accelerated,  they  must  be  applied  until 
relief  is  given.  In  many  eases  their  etiect  in  allaying  pain  and 
sootliing  the  animal  is  most  marked,  the  patient  often  gi\ing  a 
**  sigh  of  relief"  in  a  few  muiutes.  The  best  method  of  applying 
them  is  either  to  wrap  the  horses   body  in  a  thick  blanket 
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or  horse  sheet,  and  pour  warm  water  npon  it,  placing  a  tub 
so  as  to  catch  the  water  as  it  falls  from  the  sheet,  or  to  wring 
cloths  out  of  warm  water  and  apply  them  to  the  sidea.  The 
latter  method  is  the  cleaner,  as  there  is  less  water  lost  on 
the  bedding.  &c»;  but  in  the  former  the  skin  is  not  exposed 
during  the  fomentation,  and  is  to  be  preferred.  When  tlie 
fomentation  is  concluded,  the  wet  sheets  are  to  be  covered 
with  a  waterproof  covering,  or,  il'  removed,  the  akin  liglitly 
rubbed  with  weak  ammonia  liniment,  say  one  ounce  of  liquid 
amuionia  to  si^xteen  of  oil,  for  the  purpose  of  preventing  the 
nation  of  cold  which  is  apt  to  follow  warm  applications. 
As  the  local  inflammation  progresses  the  nitrate  of  potash  is 
to  be  slightly  increased.  From  one  to  two  ounces  may  be  given 
in  the  twenty-four  hours,  and  it  always  acts  best  dissolved  in  the 
drinking  water,  as  the  horse  can  then  sip  it  at  its  leisure.  It 
lowers  the  animal  heat,  cleans  the  mouth,  has  some  effect  on  the 
exudation,  and  stimulates  the  kidneys.  WTien  the  diuresis 
becomes  increased,  the  nitrate  must  be  discontinued,  and  if 
the  horse  is  progressing  favourably,  but  Uttle  more  is  needed. 
In  the  course  of  a  few  days,  if  the  appetite  is  not  good,  vegetable, 
and  afterwards  minei-al  tonios,  are  to  be  given.  In  many  cases, 
whei^e  the  kidneys  act  very  languidly  a  few  doses  of  colchicum 
will  prove  of  great  ser\ice.  I  think  the  colchicum  seeds  are 
the  best,  made  into  a  tincture,  and  given  in  doses  containing 
one  to  two  drachms,  for  two  or  three  days,  or  until  diuresis  is 
induced*  The  colchicum,  in  virtue  of  its  action  in  causing  the 
elimination  of  the  solid  ingredients  of  the  urine,  removes  from 
the  economy  much  effete  material,  products  of  the  metamorphosis 
of  the  inllammatory  exudates. 

Some  veterinarians  are  very  fond  of  giving  the  carbonate  of 
ammonia  as  a  stimulant  in  all  typhoid  diseases.  If  the  kidneys 
are  acting  freely  it  is  a  verj''  useful  stimulant,  but  if  the  secretion 
of  urine  is  diminished  its  atlministratiou  only  tends  to  load  the 
system  with  ammonia — when  it  is  already  over-burdened  with 
the  products  of  tissue  changes,  all  tending  to  be  resolved  to 
ammonia,  cai^bonic  acid,  and  water ;  but  if  administered  in  con- 
junction with  the  vegetable  tonics  in  the  later  stages,  it  tends 
to  stimulate  the  appetite,  and  restore  strength.  It  should  always 
be  given  in  a  ball,  as  solutions  tend  to  iiTitate  the  mouth,  and 
jirevent  the  horse  from  eating. 


360 


EPIZOOTIC  AND  EMZOOnC  DISKA8B8. 


If  the  appetite  is  very  much  impaired,  the  horse  must  have  m 
abundant  allowance  of  milk  to  drink  instead  of  water.    Some 
horses  are  very  fond  of  milk,  and  almost  all  will  partake  of  it: 
after  tasting  it  a  few  times.    If  the  debility  is  excessive,  c 
beaten  up  with  the  milk  wiU  prove  of  great  service.     Tbqr 
supply  those  constituents  which  are  required  by  the  irastod 
tissues.      If   milk  is   refused,  the  animal  must  have  gmi, 
linseed  tea,  or  hay  tea,  but  nothing  in  the  shape  of  food  mmA  U 
forced  upon  it 

Of  the  termination  of  pleuro-pneumonia  in  hydrothonx  I 
have  only  to  say  that  since  I  have  abandoned  the  heroic  and 
counter-irritating  treatment,  hydrothorax  has  been  almost  un- 
known to  me.  Other  terminations,  such  as  rheumatism,  roarii^ 
thick  wind,  &c.,  will  be  described  under  their  proper  heada 


CHAPTER    XXXIL 

EPIZOOTIC  AND  ENZOOTIC  DISEASES— cmtimie 

EPIZOOTIC  CEREBROSPINAL  MENINGITIS.^ 

Epizootic  Cerebro-Spinal  MEmNGma.or^more  properly,  cerebro- 
epinal  fever,  is  a  disease  of  which  until  recently  comparatively 
little  has  been  known.  More  especially  is  this  the  case  in 
I  Teterinary  practice,  and  indeed  I  think  it  may  be  said  that 
no  veterinary  writer  has  as  yet  given  to  it  the  attention  which, 
considering  its  increasing  frequency,  it  demands.  Yiborg,  how- 
ever, has  observed  this  disease  as  an  epizootic,  and  Stockfletfc 
'  and  Bagge  have  studied  it  in  Denmark,  where  it  has  appeared 
almost  annuaMy  since  1852, 

The  first  appearance  of  this  fever  amongst  horses  that  I  am 
aware  of  in  the  United  States,  to  which  place  all  my  ohserva- 
i  lions  of  the  disease  are  confined,  was  in  New  York  during  the 
I  winter  and  towards  the  spring  of  1871,  where  it  ajjpeared  with 
I  great  virulence  amongst  tlie  horses  used  by  the  Street  Ilaihvay 
Companies,  quickly  spreading  to  and  afl'ecting  horses  of  all  con- 
ditions and  classes,  with  a  tremendous  fatality,  creating  for  a 
wliile  great  consternation  amongst  hoi'se  owners. 

The  following  extracts,  made  from  a  daily  paper  of  the  time, 
I  may  serve  to  show  the  fi^rmidable  character  of  the  disease.  It  is 
headed  Death  in  the  Sfahks,  and  says — **  The  mysterious  horse 
disease  which  recently  broke  out  here  has,  after  a  partial  sul)- 
fitdence,  again  assumed  terrible  and  fatal  proportions,  doing  its 
w^ork  principally  amongst  the  horses  in  the  City  Railway  stables. 
On  Thursday,  in  one  stable,  there  were  twenty-six  new  cases,  and 
several  horses  died.  In  another,  tlie  live  stock  of  the  line  w^ere 
falling  victims  to  the  disease  so  rapidly  that  an  almost  entire  with- 

'  Bx  C.  J.  Lym iir,  V.a,  Boston  U.a  A. 
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drawal  of  their  cars  became  necessary.  On  anotlier  line  a 
proportion  of  the  stock  was  hiid  np  during  Wednesday 
and  Thursday  inoniing,  and  on  Thursday  night  many  of  Uifi 
horses  were  dying.  In  anotlier  stable  more  than  125  horses  m 
disabled,  and  the  hospital  is  being  almost  as  rapidly  deplet 
dead  horses  as  it  is  being  Jilled  with  sick  ones."  The  di 
soon  appeared  in  other  places,  and  in  Boston,  nearly  300 
distant.  At  aljout  this  time  I  saw  at  the  staUe  of  an  o 
company  several  scores  of  horses  under  treatment  at  the 
time.  These  extracts  are  made  merely  to  show  the  very  f( 
dable  character  of  the  disease  when  it  does  present  itself,  w 
luckil}^  is  seldom,  although  it  appeared  with  ns  again  du: 
the  winter  foHowing,  but  not  to  such  an  enoiTnous  extent  asi 
iirat,  and  confining  itself  principally  to  well-kept  horsefl, 
the  ratio  of  deaths  was  much  decreased.  It  may  be  di) 
as  being  a  malignant,  /io?i-contagious  epizootic  fever  of 
zymotic  class,  occurring  during  tlie  whiter  and  early  8f 
hiooths,  and  affecting  the  coverings  and  surface  of  the  bi 
and  spiual  cord. 

Its  causes,  except  in  so  far  as  it  confines  itself  to  the 
months,  are  involved  in  mystery.     It  seems  to  attack  all 
of  horses,  but  evidently  prefers  those  that  are  of  rather 
superior  order,  and  well  kept.     Well  or  ill  dniined  and  veni 
stiibles  apparently  have  no  effect  upon  it,  therefore  we  may 
it  is  due  to  a  specific  poison,  which,  existing  in  the  air,  becoi 
absorbed   in   tlie  system,   and   according    to   tlie    amount 
absorbed  or  the  susceptibility  of  the  subject,  are  the  syiQ] 
more  or  less  developed.     It  presents  itself  in  a  variety  of  wi 
There  may  be  premonitory  symptoms  which  will  consist  of 
ness,  rigors,  succeeded  by  feverishness^  quickly  giving  place 
prostration,  which  increases  more  or  less  rapidly  until  the  h 
falls  entirely,  or  more  frequently  is  partially  disabled, 
may  come  on  suddenly  while   the  animal  is  standing  ifl 
stable  after  exercise,  apparently  healthy.     As  an  exampld 
this,  I  will  give  the  two  following  cases  which  occurred  in 
same  stable,  altbougli  the  horses  belonged  to  dilferent  ownem 

Ca^e  1. — A  grey  mare  was  driven  in  the  morning,  the  <to 
thinking  it  did  not  go  quite  up  to  its  usual  spirit;  within 
hour  after  returning  it  full  in  the  stall,  without  any  noti 
premonitary  symptoms  excepting  the  languor.     1  saw  it 
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s;  it  was  quit-e  comatose,  with  a  slow  pulse,  cold 
bodr  Surface,  and  somewhat  stertorous  breathing];.  Four  hoara 
after,  the  body  was  warmer,  breathing  easier,  but  it  was  still 
insensible.  Two  hours  later  it  had  returned  to  cousciousness, 
liiid  was  got  nicely  into  the  sling.  Next  morning  it  was  eating 
well,  and  continued  to  improve.  On  the  fouith  day  it  could 
stand  without  slings,  but  hatl  still  some  paml}^sis  ia  the  hind 
limbs.  Tliis  continued  for  about  two  weeks  longer,  when  it 
was  put  to  exercise,  perfectly  recovered. 

The  second  case  was  a  bay  driving  mare,  which  was  driven 
early  in  the  morning,  when  it  seemed  to  be  in  perfect  health 
and  spirits;  in  about  balf-an-hour  after  its  return  it  fell,  in 
ttn  entirely  unconscious  condition,  without  tlie  slightest  previous 
warning,  I  saw  it  soon  afterwards  in  a  deep  comatose  state, 
in  which  it  remained  throughout  that  day  and  the  following 
night,  dying  the  next  morning  between  ten  and  eleven  o'clock, 
or  in  about  twenty-foui*  hoiurs  from  time  of  attack. 

SYMPTOMS, 

The  symptoms  may  approach  gradually,  and  this  is  by  far 
the  less  fat(d  form.  The  horse  will  at  first  be  noticed  to  be  dull 
and  have  a  staggering  gait,  with  more  and  more  paralysis, 
itsually  of  the  lund  extremities.  This  extends  over  from  one  to 
three  days,  when  the  coma,  generally  not  deep,  comes  on.  The 
animal  is  com{(aratively  easily  roused,  and  unless  a  relapse  occurs, 
the  case  almost  always  does  well,  as  far  as  the  acute  attack  is 
concerned,  hut  the  paralysis  which  follows  this  form  is,  in  old 
subjects,  apt  to  be  obstinate.  A  case  of  this  kind  occurred  in  a 
a  black  hack  horse,  which  w^as  put  into  slings  at  the  latter  part 
of  the  second  day.  During  tlie  following  night  it  became  coma- 
lose,  and  fell  forward  partly  out  of  tlie  slings;  was  returned,  and 
remained  in  this  semi-conscious  condition  for  three  days  longer, 
gnidually  growing  better,  until  notliing  remained  of  the  disease  but 
paralysis  of  the  hind  extremities,  which  lasted  sume  four  naonths, 
when  it  i-etumed  to  work.  lielapse  may  occur  at  any  time 
during  the  first  six  or  eiglit  days,  or  even  later,  and  may  prove 
fatal  to  a  case  which  seems  to  be  doing  nicely,  as  in  the  case 
of  a  young  racing-horse,  which  upon  the  first  visit  was  found  in 
an  unconscious  and  somewhat  excited  condition ;   again,  the 
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same  day,  it  showed  great  impro^^ement,  was  quite  conaciooj 
and  appeared  bright;  contintiing  to  improve  daring  the  secooi 
and  third  days,  on  the  fourth  the  coma  returned  slowlj ;  etghteei 
hours  afteiwards  it  brightened  again,  but  during  the  foUor 
ing  night  it  had  another  relapse,  and  died  early  on  the  momiu 
of  the  fifth  day. 

Occasionally  the  horse  is  seized  with  all  the  suddenness  of  i 
spasDL  The  muscles  of  tlie  neck,  but  especially  those  of  the 
kiud  quarteriii,  become  corded,  fixed,  and  rigid,  and  soon  grot 
deathly  cold  to  the  touch*  This  tetanic  state  of  the  muscles  nay 
last  some  hours,  giving  way  finally  to  flaccidity  of  the  wbab 
muscular  system,  complete  anoesthesia,  coma,  and  death  in  froa 
twelve  to  seventy-two  hours.  Secondly,  and  this  is  the  mo^ 
common  form  in  which  the  disease  appears,  there  are  prenumitocy 
signs,  such  as  rigors,  dulness  of  eyes,  and  lassitude  of  the  whob 
system ;  followed  in  from  three  hours  to  as  many  days  by  p«a- 
lysis,  general  or  partial,  more  commonly  the  latter,  geDi 
affecting  the  muscles  of  the  loins  and  hind  extremities,  more 
less  coma  accompanying  this  stage.  In  some  few  cases  delitii 
has  ensued.  The  patient  is  frantic,  beating  its  head  againsl 
wall  or  floor,  as  the  case  may  be,  with  great  violence,  ul 
the  most  horrible  cries,  and  soon  dying  in  great  agony.  I 
seen  one  case  of  this  kind  recover,  but  ti^atment  is  a  senice 
danger  to  the  practitioner.  We  cannot  control  our  patieatll 
jirevent  their  hiirtuig  themselves  and  oft^n  bn^aking 
during'  their  paroxysms  of  madness,  and  the  animal  sol 
greatly,  with  a  small  chance  of  recovery,  so  that  the  advisabi 
of  destroying  a  case  of  this  kind  at  once  should,  I  think, 
taken  into  careful  consideration  by  each  practitioner,  and  decii 
upon  with  due  regard  to  surrounding  circumstances. 

The  pulse  during  the  first  few  days  is  not  materially  all 
It  may  be  frequent  or  somewliat  slower  than  natural  as 
animal  may  be  more  or  less  excited  ;  but  as  the  disease  atlvai 
and  the  patient  becomes  weaker,  it  increases  in  frequency 
strong  and  wiry. 

Temjxraiure  of  the  surface  of  the  body  is  lower  than  in  h 
especially  in  the  extremities  ;  the  mouth  dry  ;  the  conjuncti 
are  not  genemlly  injected,  although  in  some  cases  they  m^J 
very  much  so,  especially  during  tlie  later  stages* 

21ui  bowels  are  generally  constipated,  but  may  be  loose,  an^i 
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Tare  cases  the  fseces  may  be  passed  involuntarily.  Tliis  I  have 
jever  seen  except  in  fatal  cases^  and  within  twelve  or  fifteen 
lours  of  death. 

The  urine  in  appearance  is  generally  nonnal,  and  passed 
without  difficulty;  indeed,  incontinence  is  not  micommon.  espe- 
cially in  mares.  It  may  be  retained  from  paralysis,  in  which 
case  it  is,  when  drawn^  found  to  be  of  a  dark  colour,  offensive 
and  ropy,  due  to  the  rapid  decomposition  of  urea,  caused  by  un- 
healthy secretions  from  the  walls  of  tlie  bladder.  I  have  met 
with  one  or  two  cases  in  geldings  in  wliich  priapism  was  present ; 
and  in  mares  signs  of  ctstrum  are  almost  always  apparent, 
with  intense  congestion  of  the  mucous  membrane  of  the  vagina. 
Tha  b}*eathi7Uf  is  more  or  less  stertorous,  seeiuing  to  depend 
upon  the  depth  of  the  coma. 

In  the  dia</)wsui,  this  fever  shoiild  never  be  confounded  with 
spinal  meningitis  or  acute  paralysis,  wliich  occurs  at  all  times  of 
le  year,  and  in  isolated  cases,  presenting  much  the  same  symp- 
Dms  as  the  fever  ;  but  it  is  not  so  malignant,  and  approacbes 
much  more  gi*adually,  and,  except  in  cases  arising  from  mecha- 
ical  injury,  generally  follows  some  other  disease,  such  as  rheu- 
latism,  purpura  iia^morrhagica.  severe  intluenza,  &a  It  is 
adicated  by  rapid  prostration,  followed  by  paralysis,  with  usual 
but  not  constant  constipation.  The  pulse  and  temperature  are 
not  guides  during  the  early  stages. 

27ie  prognosis  should  in  all  cases  be  guarded,  but  the  more 

Ipidly  the  disease  develops  itself,  the  more  reason  have  we 

i  dread  its  results.     The  malady  progressing,  the  unfavourable 

fmptoms  are,  deep  coma,  abnormally  slow  pulse,  cold  extremi- 

ies,  and  laboured  breatliing. 

rATHOLOGT. 

The  poison,  having  become  absorbed,  acts  upon  the  great  nerve 
centres,  and  may  prove  fatal  in  three  ways : — IsL  By  shock  or 
collapse,  from  the  extreme  amount  of  virus  absorbed:  2(L  More 

lowly,  by  blood  poisoning :  3t/.  From  a  mal-nutritiun  of  parts, 

[►nset^uent  upon  deranged  nervous  functioa. 


TREATMENT, 


The  supply  of  blood  to  the  spinal  cord  is  undoubledly  too 
great,  and  must  be  lessened ;  but  this  cannot  be  safely  accom- 
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plished  by  blee<ling  in  these  cases.     The  first  thinjj  is,  if  potti 

to  rnise  the  patient,  and  put  it  into  a  comfortable  sling, 
it  be  luiconscious,  so  tbut  this  is  impossible,  make  a  large 
bc'd  of  straw,  place  the  patient  on  it.  and  see  that  it  is  carrfii 
nibbfed  and  turned  as  often  as  every  two  hours.     This  miist 
strictly  attended  to,  for  the  position  of  the  animal,  as  well  hb 
disease,  tends  to  improfKjr  circ^ilation  of  the  blood,  from  which 
can  expect  notbinfr  but  bad  results.    Unless  the  patient  is  sli 
within  twenty-four  hours  from  time  of  attack,  there  is  hut 
hope  for  a  recovery.     Having  got  it  into  the  sling,  our 
ment  is  (if  the   horse  w^ll  bear  it  without  showin**  signs 
irritation)  to  have  it  well   brushed,  especially  about  the  e: 
treraities;  it  mnst  be  well  clothed,  and  its  logs  dry  hftTitla«iJ 
with  ilannel  rollers.     The  appetite,  if  the  horse  is  conscious, 
generally  good,     It  should  be  allowed  a  fair  quantity  of  ^^xl 
soft  food,  sucli  as  boiled  oats,  carrots,  &a,  and  a  small  quantity 
hay ;  remembering  always  that  the  bowels  are  apt  to  be  cmtivi 
and  that  it  is  better  for  the  patient  if  they  can  be 
without  physic. 

As  to  the  medical  treatment,  there  is  a  great  diversity 
opinion  amongst  practitioners  as  to  what  is  the  right  nw 
Some  bleed  and  purge,  but  with  bad  results ;  others  '  ' 
spine  anterior  to  the  seat  of  inflammation  (as  in<i 
pressure)  with  a  mixture  of  turpentine  and  mustard,  with 
idea  that  tlie  disease  is  on  a  march  from  the  brain,  an  I  '  " 
will  put  an  ellective  Imrrier  in  its  path.  Belladonna,  > 
sal  ammoniac,  carbonate  of  ammonia,  and  many  other  suUuujccj, 
have  been  used  with  better  or  worse  results.  The  use  of  atror^ir:^' 
injected  subcutuneously,  in  conjunction  with  ergot  give  a  iii !  ' 
fowl,  I  have  found  very  efficacious,  if  followed  by  stimuliiit* 
and  tonics  during  convalescence,  but  the  stimulants  miut  be 
used  cautiously  at  first 

Whatever  treatment  is  adopted,  the  aim  should  be  to  red«c« 
the  supply  of  blood  to  the  cord,  and  keep  the  general  cinnilatijiO 
in  as  normal  a  condition  as  possible,  at  the  same  time  ktM^ping 
up  the  animal  stTeugth  as  nmch  as  we  are  able.  If  after  t>vo  or 
three  days  the  bowels  continue  costive,  and  do  not  ivai^oa^ 
to  an  enema,  a  physic  ball  may  be  given.  From  the  paralys*^ 
the  catheter  may  Ijecome  necessary. 

The  water  treatment,  as  recommended  by  Dr,  John  Chapni*^'* 
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lis  well  worthy  of  a  trial,  and  will  be  very  valuable  in  our 
practice,  if  it  can  be  made  to  act  cm  animals  as  it  is  said  to  do 
on  man.  He  claims  to  have  discovered  tliat  a  controlling  power 
over  the  circulation  of  the  blood  exists  in  the  brain,  spinal  conl, 
and  ganglia  of  the  sympathetic,  and  that  the  agency  of  these 
nervous  centres,  in  every  other  organ  of  the  body,  can  be 
Tegnlated  by  means  of  cold  and  heat  applied  to  different  parts 
of  the  back.  In  this  manner,  the  reflex  excitability  or  excito- 
motor  power  of  the  cord,  and  the  contractile  force  of  tlie 
arteries  in  all  part«  of  the  body,  can  be  immediately  modified. 
In  order  to  lessen  the  excito-motor  power  of  the  cord  only,  lie 
applies  ice,  in  an  india-rubber  bag  about  two  inches  wide, 
along  that  part  of  the  spinal  column  on  which  he  wishes  to 
act.  On  the  same  principle,  tlie  vitality  of  the  cord  may 
he  increased  by  employing  hot  water  and  ice  alteniately,  each 
in  a  proper  bag,  when  very  energetic  action  is  required  j  but 
if  less  vigorous  cflects  are  alone  necessary,  lie  uses  ice-water 
only»  resorting  to  it  several  times  a  day,  for  a  sliort  time  on 
^each  occasion,  with  a  long  interval  between  each  application. 
Thus,  for  example,  intending  to  direct  a  f idler  and  more  equal)le 
flow  of  blood  to  the  brain,  he  applies  ice.  to  the  back  of  the 
neck  and  Lclyw  the  scapiilaB;  increased  circulation  in,  and 
M^armth  of  the  upper  extremities  will  thus  be  induced.  In  like 
manner  the  thoracic  and  abdominal  viscera  can  be  iniluenced 
by  applications  to  the  dorsal  and  lumbar  regions;  while  the 
legs  and  coldest  feet  may  have  their  circulation  so  increased, 
that  they  become  thoroughly  warm,  by  the  ice-bag  being  applied 
over  the  lower  part  of  the  back 


CHAPTER    XXXIIL 
ERUPTIVE  OR  PETECHIAL  FEVERS, 

USUALLY  ASSOCIATED  WITH  EPIZOOTICS,  ALTHOUGH  THBY 
DO  NOT  THEMSELVES  USUALLY  ASSUME  SPIZOOTIG  CEASr 
ACTERS, 

Under  the  above  head  I  am  induced  to  classify  two  diseaBO^ 
usually  termed  blood  diseases,  namely.  Purpura  Hsemoiriiagica 
and  Scarlatina. 

PURPURA  HiEMORRHAGICA,  DURRH.£HIA. 

This  disease  was  arranged  in  the  first  edition  of  this  woik  ia 
the  same  group  as  the  charbonous  affections,  which  in  several 
characteristics  it  simulates ;  but  the  life  history  of  the  morbid 
processes,  the  causes,  the  non-contagiousness,  and  the  absence 
of  organisms  in  the  blood  in  this  disease  separate  it  from  anthm- 

Fault  has  been  found  with  the  term  "  purpura  haemorrhagica," 
and  Delafond  has  named  the  disease  "  diastashaemia."  I  think  the 
term  is  more  objectionable  than  purpura,  as  it  merely  implies  a 
standing  apart  or  a  separation  of  blood ;  and  were  I  to  venture 
upon  a  new  term,  I  woiild  suggest  "diarrhoemia" — Gr.  Sla,  through; 
'pew,  I  flow;  aijj.a,  blood;  or  a  disease  characterised  by  break- 
ing up  of  the  blood,  and  ecchymosis. 

Definition. — An  eruptive  non-contagious  fever  of  an  inte^ 
niittent  type,  usually,  but  not  uniformly,  occurring  as  a  sequel 
to  another  disease. 

Patliology  and  symptoms. — The  primary  manifestations  are 
often  uncertain.  In  some  instances  the  earliest  symptom  may 
be  the  expression  of  pain  in  one  or  more  limbs,  with  but  slight 
swellings,  which,  however,  become  more  pronounced  in  a  very 
short  time.  In  other  instances,  the  approach  of  the  disease  w 
shown  by  the  appearance  of  a  few  petechial  spots  in  the  nostrils 
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or  papuloe  on  the  skin,  whilst  in  other  cases  the  malady  is  fully 
lun  Ml  tested  in  a  very  short  period. 

Similar  to  its  analogue  anthrax,  purpura  is  a  disease  in  which 
the  blood  is  gravely  altered,  associated  with  ejctravasations^ 
ednsion  of  red  coloured  serum,  preceded  and  accompanied  by 
constitutional  disturbance,  languor,  debility,  sudden  elevation 
of  temperature  to  104**-!  06*  F.»  or  even  higher,  the  alternations  of 
temperature  bein^'  very  great  The  alternations  in  the  following 
table  are  from  the  cliuical  report  of  a  case  which  died  at  tho 
CoiWe : — 


Dflla^ 

Hour. 

PqIm. 

Temper- 

iHre. 

Hour. 

Poise. 

Temper- 
ntum 

1879, 

1S79. 

Miij  m 

6*20  A.M. 

7S 

10i"2' 

June 

1, 

flP.M. 

66 

102*2' 

11      I* 

6  p.  11, 

84 

106-4' 

*» 

2, 

9  a.m. 

60 

102-1' 

..     2i, 

9  A.M. 

8i 

102  8* 

1* 

ti 

6  P.M. 

ce 

102* 

•*       (t 

6  P.M. 

72 

102-4' 

i» 

3. 

9  A.M, 

60 

102* 

„    26. 

dJUW, 

60 

101  '3* 

»» 

rt 

6  P.M. 

66 

101 -i* 

t«            ft 

6P.lf, 

66 

I02-2* 

„ 

4, 

9  a.m. 

66 

101 -2'  . 

..     26. 

0  A.V. 

60 

102a* 

»t 

»f> 

6  P.M. 

72 

103-3* 

It      t» 

6  P.M. 

66 

104'r 

6. 

9  A.M. 

72 

102* 

M     27. 

9a.K« 

75 

loa-r 

If 

6P.M, 

78 

104* 

M          ** 

6  P.M. 

8S 

102-3* 

6 

9  A.M. 

78 

104* 

„     28. 

9  A,M* 

68 

102" 

»i 

6  p.  M. 

88 

105' 

1       **             »f 

dp.M, 

78 

103-2* 

7. 

9  A.M. 

96 

106-r 

'   ..    29. 

9  a.m. 

6S 

102  •2' 

f » 

6  p.m. 

110    i 

106* 

I*            fl 

6  P.M. 

72 

102-3' 

8. 

9  a.m. 

110   1 

105  •4' 

.,    30. 

9  A.M. 

80 

104* 

f » 

10-30  A.M. 

108 

105-4* 

»f           ♦» 

6  p.m. 

86 

103  •4' 

II' 

1  P.M. 

108 

106* 

,.     31, 

9  A.M. 

75 

102-3* 

II 

3  P.M. 

86 

105 -S' 

ft      *» 

6  P.M. 

66 

io;ir 

ft 

4  P.M. 

72 

104-4* 

June  1. 

9  A.M. 

60 

102' 

If 

4*30  P.M. 

EN 

!sikilL 

On  the  Lut  day  there  was  a  oopioui  diiu^harge  from  nostrili  and  mouth, 
kept  on  ita  leg*  lUl  the  Utt,  and  dropjied  down  de&ii  without  &  struggle. 


Horse 


The  capillaries  of  the  skin  and  mucous  membranes  are  espe- 
cially implicated  in  the  congestions,  and  at  all  times  there  is  a 
tendency  to  gangrene  and  decomposition  of  the  extravasate,  the 
products  of  which,  being  absorbed  into  the  circidation,  give  rise 
jto  septicsemia  and  deatli.  In  some  instances,  thrombi  form  in 
lie  vessels  of  the  parts  more  extensively  and  persistently  swollen, 
and  induce  sudden  death  by  embolism  in  the  vessels  of  some 
vital  organ,  or  a  more  protracted  one  by  pyaemia. 

2  B 
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In  otter  instances,  effusion  poured  out  into  the  lungs  is  con- 
verted into  a  fibrinous  exudate,  which  tends  rather  to  a  retrogniule 
metamorphosis  than  to  oi^ganisation,  forming  a  caseous  or  semi- 
caseous  mass,  and  interfering  most  materially  not  only  with  the 
integrity  of  the  organ,  but  with  the  general  health  of  the  horse. 

The  more  paiticular  symptoms  iire  petechial  spots,  of  a  dull 
mulberry  or  purple  hue,  on  the  visible  mucous  membranes. 
There  is  ver^^  often  haemorrhage  from  the  mucous  surfaces,  the 
discharged  blood  being  dark  in  colour  and  often  foetid  in  odour. 
Extravasations  also  occur  in  the  sulistance  of  several  viscera, 
more  particularly  the  longs,  spleen,  and  liver*  The  limbs.  Lips, 
and  other  depending  parts  of  the  body  swell,  the  swelling  aris- 
ing from  extmvasation  of  Mood  into  the  areolar  tissue,  and  from 
the  transudation  of  serum,  and  feebly  coaguhible  lymph.  The 
swellings  ate  characteristic :  they  are  generally  uniform,  extend- 
ing perliaps  the  whole  lengtli  of  a  limb,  and  tenuinating  superiorly 
very  abruptly,  as  if  a  cord  had  been  dru^\Ti  around  the  part 
They  are  painful,  hot,  hard,  and  in  those  portions  where  the 
skin  is  bnrely  covered  with  hair,  as  the  lips,  nostrils,  and  inside 
of  the  thighs,  shining;  and  if  uncoloured,  petechial  spot«  are 
seen  upon  its  surface,  but  wliem  it  is  dark-coloured  no  spots 
are  disseernihle.  Vesicles  of  about  the  size  of  a  pea  ai*e  present 
upon  the  lower  parts  of  tlie  limits,  around  the  hock  and  fet* 
lock  joints  j  tliese  burst  and  discharge  an  amber-coloured  acrid 
serosity  that  scalds  and  excoriates  the  surface  of  the  skin 
over  which  it  ftovvs.  Cracks  and  fissures  appear  at  the 
flexures  of  the  limbs,  from  which  an  unhealthy  amber  or 
purple  coloured  discharge  issues.  Swellings  appear  about  the 
sheath,  abdomen,  and  breast;  these,  in  the  earlier  stages  often 
disappear  from  one  part  of  the  body  and  reappear  in  another. 
In  many  instance  the  face»  lips,  nostrils,  and  eyelids  become 
ft^arfully  swollen ;  the  swelling  being  tense,  uniform,  and  end- 
ing abruptly  about  the  forehead.  This  swelling  of  the  head 
is  apt  to  cause  a  fatixl  termination  by  interfering  with  the 
respiratory  function ;  the  swollen  nostrils  diminishing  the  calibre 
of  the  nares,  great  dyspncea  is  thus  induced.  By  interfering 
with  the  movements  of  the  tongue  and  Jaws  it  also  prevents  the 
animal  from  feeding,  and  thus  becomes  an  additional  cause  of 
debility,  The  skin  over  the  swollen  parts  has  a  great  tendency 
to  slough,  leaving  large  open  and  unhealthy  looking  sores,  whicli 
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(liscliaTge  an  unhealthy,  fc&tid  sanies.  The  pulse  is  feeble,  often 
lluttering,  dicrotonous — rlouble,  and  there  is  ^eat  prostration 
of  the  vitfil  powers,  The  bowels  are  at  first  generally  con- 
stipated, but  ptii^'ation  is  easily  excited.  Sometimes  the  faeces 
are  mixed  with  blood,  and  abdominal  pains  are  often  present. 
In  some  instances  there  is  soreness  of  the  throat ;  but  in  purpura 
it  is  an   accidental   complication,  and  absent  in  the  majority 

cases*  There  is  very  often  a  hoarse  or  hollow  cough,  and  a 
iischarge  of  coftee- coloured  fluid  from  tlie  air  passages.  The 
petechial  spots  on  the  nose  frequently  slough,  and  leave  a  raw 
surface,  from  which  issues  an  abundance  of  dark-coloured  sanies^ 
causing  a  snufUiug  sound  in  the  nasal  passages;  and  in  some 
instances  the  tongue  has  been  found  swollen,  with  large,  dark- 
coloured  vesicles  on  its  surface,  containing  much  fcEtid  material. 

Some  cases  ^vill  comraence  to  improve  under  proper  treat- 
ment on  the  thinl  or  fourth  day.  Others  take  a  much  longer 
period,  the  fever  being  of  a  remittent  elmracter,  and  at  all  times 
the  animal  is  liable  to  exacerbations  from  very  trivial  causes. 

It  is  with  diliiculty  that  the  animal  can  be  made  to  move, 
j>wing  to  the  stiff  and  painful  condition  of  the  limbs;  it  will 
bft^n  stand  rooted  to  one  spot  for  houi-s  or  even  days  together. 

The  urine  is  generally  high,  often  dark- coloured,  and  emits  a 
ptrong  odour  of  ammonia ;  it  contains  much  solid  matter,  and 
if  kept  in  a  vessel  very  soon  undergoes  decomposition. 

In  many  instances  the  enteric  complications  are  very  grave 
and  important,  and  in  every  case  there  is  a  danger  of  sudden 
extravasation  into  tlie  intestinal  mucous  membrane  and  alimen- 
tary canal,  the  extravasations  being  so  excessive  as  to  cause 
rapid  death  from  internal  ba'morrhage. 

Causrs. — In  the  great  majority  of  instances  purpura  occurs  as  a 
sequel  to  some  debilitating  disease,  more  partictilarly  catarrhal 
fever,  and  its  origin  can  in  most  instances  be  traced  to  bad  ventila- 
tion or  drainage.  Wlieu  an  animal  suffering  from  cataiThal  fever  is 
kept  in  a  well-ventilated,  well-drained  stable,  and  otherwise 
properly  cared  for.  purpura  is  scarcely  ever  seen  ;  but  if  such  an 
animal  is  housed  in  a  badly  drained,  ill-lighted,  and  defectively 
ventilated  stable,  in  fact,  when  it  is  compelled  to  inhale  the 
products  of  decomposing  urine,  fceces,  and  of  its  own  breath  for 
several  days  together,  the  blood  becomes  so  empoisoned  with 
effete  products  that  it  loses  its  integrity,  accumulates  in  the 
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capillaries  and  smaller  veins  of  loose  Btructures.  more  partici 
larly  in  the  depending  parts  of  the  body,  constituting 
swellings  which  are  so  characteristic   of  purjinra,  ami 
withdrawn  from  the  body  it  is  only  feebly  coagulable* 
I  have   witnessed  the   occurrence  of    the   disease   in 
apparently  recovered  from  influenza  and  strangles^  -plm^ 
work  or  taken  to  exercise  while  still  debilitated. 

In  rarer  instances  purpura  may  appear  as  a  primary  u;m'j 
traceable  to  defective  drainage,  ventilation,  or  bad  food 

I  have  witnessed  a  few  instances  where  death  has  occuiredi 
the  horse  without  the  usual  external  manifestations ;  but  wli 
the  pcJiJi  inoricm  examination  revealed  many  of  the  cbaracteristi 
of  tliis  blood  disease,  sometimes  the  animaU  have  sofl'ered  I 
enteritis,  sometimes  they  luive  sunk  without  manifesting  i 
pain,  have  refused  food,  hung  down  their  heads,  tlie  sarfawd 
the  body  being  cold^  they  have  become  pulseless,  and  died  ■ 
a  few  hours. 

In  one  instance  the  animal  suffered  from  several  conir 
fits  for  three  days,  and  died  in  one  of  them,  the  po4 
revealing  darkness  and  fluidity  of  the  blood,  petechial  spots  ( 
several  internal  organs,  more  particularly  on  the  c-erehro-sp 
meninges.      In  this,  as  well  as  in  the  other  cases,  a 
examination  of  the  tongue  prior  to  death  enabled  me  to  dei 
the  nature  of  the  disease.     This  organ  had  a  peculiar  mulbeil 
purple,  or  claret  colour,  and  that  was  the  only  symptom  of  1 
alteration  that  could  be  detected,  the  Sclmeiderian  membn 
and  conjunctivas  being  merely  injected. 

It  may  safely  be  concluded  that  the  causes  of  purpura  are! 
a  septic  nature,  and  are  due  to  the  absorption  of  producU  ( 
decomposition  extrinsic  to  the  body;  to  the  severity 
rapidity  of  tissue  change  within  the  body,  either  owing 
previous  disease  or  debilitating  circumstances,  and  to 
accumulation  when  naturally  generated,  owing  to  impairmentii 
the  excretory  organs. 

The  acute  symptoms  are  generally  of  a  remittent  type,i 
when  the  practitioner  is  consoling  liimself  with  the  behef ' 
the  animal  is  improving,  it  often  happens  that  at  the  ne 
visit  the  symptoms  have  become   much  aggravated*  and  tlw 
patient  is  rapidly  carried  off,  dying  perhaps  on  the  seconi 
third,  or  fourth   day.     In  many  instances    again    the  acut« 
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syraptDms  subside,  and  the  animal  l^egins  to  feed,  but  rapidly 
l>ecomes  emaciated,  with  jrreat  muscular  debility,  and  inability  to 
rise  after  lying  down ;  these  symptoms  being  accompanied  by. 
or  independent  of,  extensive  sloughings  of  the  swollen  parts, 
Wlien  slougldng  takes  place  the  skin  and  subcutaneous  tissues 
assume  a  dry,  leathery  ajjpearance,  and  separate  tardily  from  the 
subjacent  li\ing  structures;  tlie  discharge  from  the  nose  may 
continue,  and  the  animal  may  die  from  repeated  exacerbations, 
exhaustion,  pyaemia,  glanders  or  farcy,  or  from  gangrene  of  the 
lungs,  on  the  third,  fourth,  or  even  sixth  week  after  attack  In 
some  cases  abscesses  may  be  detected  in  various  parts  of  the 
liody,  in  the  glands ;  or  the  lungs,  liver,  kidneys,  &c,,  may  be 
infiltrated  with  purulent  accximulations. 

The  post  mmicin  appearances  of  tliose  which  have  died  during 
the  early  and  acute  stages  of  the  disease  are  as  follows  :■ — 

Darkness  and  fluidity  of  the  blood  ;  the  subcutaneous  tissues 
of  the  swollen  parts  filled  with  dark  red  or  cinnamon  coloured, 
feebly  coagulable  exudate,  Dark  spots  %vill  be  found  on  the 
thecaj  of  muscles,  and  in  the  muscular  structures  of  various 
parts  of  the  body.  They  do  not  penetrate  deeply  into  the 
muscular  tissues,  but  the  stain  gradually  decreases  as  the 
muscle  is  cut  into,  and  some  trace  of  it  may  be  found  to 
extend  perhaps  an  inch  into  tlte  thicker  muscles.  The  vari- 
ous serous  membranes — the  pleura,  endocardium,  pericardium, 
and  cerebral  meninges — will  be  covered  with  petechial  spota,. 
the  mucous  membranes  stained  black  or  Idackish-green,  This 
colour  will  nut  be  uniform,  but  interspersed  with  petechial  spots, 
and  in  some  instances  the  membranes  will  be  covered  with  a 
thick  layer  of  imperfectly  coagulated  blood  ;*  and,  again,  cinna- 
mon-coloured,  gelatinous  coaguhi  will  be  found  on  the  heart, 
along  with  a  serous  ell'usion,  tilling  the  pericardial  sac.  The 
dark  spots  become  black  on  exposure  to  the  air.  The  blood 
has  a  violet  tint,  and  is  variously  altered  on  exposure ;  in  some 
instances  it  reddens,  in  otliers,  bke  the  spots,  it  becomes  darker. 
Kept  in  a  vial  closely  corked,  it  will  retain  its  fluidity  for  a  very 
long  period.  (Jlealthy  blood,  to  whicli  ammonia  has  been  added, 
can  scarcely  be  distinguished  from  the  blood  of  purpura.) 

*  I  liAve  a  beautdfnl  drawing:,  given  me  by  yir.  C.  Stepben&oti,  Newcastle,  of  % 
linun  and  spiiukl  cord  of  a  hor»e  which  died  comatose  from  purpura,  thawing  the 
Afidmoideui  cavity,  cerebral  and  Bpiual,  fiJled  with  extra vasation^ 
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The  mesenteric  and  other  glanda  are  generaUy  congested, 

friable,  and  enlarged ;  the  liver,  spleen,  and  kidneys  are  vaii- 
onsly  altered, — -sometimes  merely  el)ngested^  sometimes  enlarged, 
softened,  and  containing  a  large  quantity  of  dark-coloured  fluid 
blood ;  the  lungs  dark,  enlarged,  pigmented,  and  more  or  less 
decomposed ;  the  bronchi  and  tracliea  hlled  with  dark-coloured 
extravasation. 

Trmirjunt — It  is  useless  attenipting  to  treat  this  disease  witli-a 
out  first  removing  the  animal  from  all  offensive  smells,  bad  drains^ 
and  bad  ventilation.  Pure  air,  light,  warmth,  and  comfort  are 
the  first  essentials.  Secondly,  it  must  be  borne  in  mind  that  the 
gi*eat  danger  of  a  suddenly  fatal  termination  is  from  extitivasa- 
tion  into  some  internal  organ,  or  even  into  the  subcutaneous 
tissues.  Some  cases  may  die  frotn  the  empoisoned  condition 
of  the  blood,  without  the  occurrence  of  any  extravasation  or 
even  congestion,  but  these  are  rare  compared  with  the  first 
named. 

For  the  purpose  of  overcoming  this  tendency  to  extravasation, 
styptics,  such  as  turpentine  or  ergot  of  rye,  or  astringents,  aa  the 
tincture  of  the  tercbloride  of  iron,  are  sometimes  successfully 
employed.  If  these  are  given  in  combination  with  an  oleaginous 
purgative,  any  astringent  effect  which  they  might  otherwise 
exercise  on  the  alimentiiry  canal  is  prevented.  It  must,  however, 
be  remembered  that  extravasations  depend  more  upon  the  con- 
dition of  the  blood  than  upon  the  blood-vessels,  and  remedies 
which  are  calculated,  either  by  their  antiseptic  or  oxidizing  pro- 
perties, to  alter  the  abnormaDy  iiuid  condition  of  tlie  blood,  are 
better  calculated  to  attain  the  object  than  those  which  merely 
act  upon  an  effect  of  the  disease.  For  this  reason,  the  cldorate 
of  potash  htis  been  prescribed,  and  with  marked  results.  Whether 
this  salt  acts  as  a  direct  antidote  to  the  septic  poison  or  not,  is  a 
matter  which  I  cannot  explain.  It  is  a  fact  that  blood,  w^h en  drawn 
from  an  animal  suffering  from  purpura,  or  from  one  in  a  state 
of  health,  has  its  coagiUating  properties  much  increased  when  a 
small  quantity  of  this  salt  is  added  to  it  I  have  kept  blood 
thus  treated  in  a  firmly  coagulated  condition  for  more  than  a 
year.  The  coagulation  is  so  rapid  and  so  firm  that  scarcely  any 
serum  is  pressed  out ;  and,  what  is  most  remarkable,  therfe  is  but 
httle  contraction  of  the  clot 

Acting  upon  my  experience  as  to  the  effect  of  this  salt  in 
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promoting  coagiiltition,  and  at  a  time  wlien  pliysiologists  believed 
that  fibrin  was  a  natural  constituent  of  tlie  blood,  I  commenced 
to  treat  purpura  witli  the  eltlurate,  for  the  purpose,  as  I  then 
supposed,  of  increasing  the  fibrin  in  the  blood,  and  thus  prevent 
the  occurrence  of  congestions  and  extravasations.  The  residt 
was  most  satisfactoiy ;  the  swellings  rapidly  diminished,  and 
restoration  to  health  ensued  in  the  great  majority  of  instances. 
One  ounce  in  the  twenty-four  hours  is  quite  sufficient  after  the 
first  dose,  which  may  be  from  one-half  onnce  to  an  ounce,  given 
at  once.  If  more  than  this  be  given,  intestinal  irritation  is  apt 
to  be  produced,  and  the  disease  thus  complicated.  In  addi- 
tion to  the  administration  of  the  cldorate,  it  is  necessary  that 
the  excretory  organs  perform  their  functions,  in  order  that  the 
roorbid  material  and  the  products  of  tissue  changes  be  eli- 
iiiinuted  from  the  system ;  for  this  purpose  oleaginous  aperients 
are  to  be  administered.  ^Metaraorjihosis  of  tissue,  w^hich  is 
very  great,  as  seen  by  the  rapid  emaciation,  and  by  the  quantity 
of  solid  ingredients  in  the  urine,  is  to  be  diminished  by  small 
doses  of  alcoholic  stimulants,  more  f^articularly  the  spirits  of 
nitrous  ether,  which  is  more  congenial  to  the  horse  than  any 
other  spirit.  Ammonia  is  to  be  avoided,  as  it»  or  a  product 
approaching  it,  is  already  superabundant  in  the  blood,  I  do 
not  recommend  large  and  repeated  doses  of  stimuknt-s,  my 
eJcperiencG  leading  me  to  the  conclusion  that  in  ihe  horse  they 

Iways  do  much  harm, 

*  Beyond  this,  I  think  medical  interference  is  uncalled  for; 
and  it  may  be  stated  here  that  umcli  advantage  is  derived  from 
non-interference,  both  in  this  and  many  other  ailments  of  the 
lower  animals. 

The  convalescence  is  very  often  prolonged,  great  prostration 
remaining  for  a  long  time*  The  animal  must  therefore  have  a 
liberal  supply  of  good  food — oats,  beans,  hay,  *fcc. — ^and  be  care- 
fully groomed  and  tended.  The  mineral  tonics  may  be  adminis- 
t42red,  and  daily  and  carefully  regulated  exercise  given. 

External  trmlvutiL—Yi  the  head  be  much  swollen,  and  there 
be  a  difficulty  in  breathing  from  tumefaction  of  the  nostrils,  con- 
tinuous cold  sponging  must  be  ordered.  The  sponge  may  be 
dipped  in  cold  water  or  in  some  weak  astringent  solution — 
vinegar  and  water,  or  the  tarchloride  of  iron  tincture,  largely 
diluted  J  if  the  cold  sponging  fails  to  reduce  the  swelling,  warm 
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may  be  subaiituted,  particukrlr  if  the  weather  be  very  coM; 
but  beyond  doing  this  to  the  head.  I  am  of  opinion  that  all  uUier 
interference  does  much  miscliief. 

The  swelling  are  but  the  result  of  the  condition  of  the  Uood, 
and  wlien  the  latter  is  restored  to  its  normal  standard  thf*  ^*^^" 
lugs  will  disappear.     Indeed,  an  abatement  of  the  swell    . 
one  part  of  the  body  is  often  succeeded  by  tumefacdoa  in  t 
other,  and  perhapg  more  important  structure  or  orgm* 
swellings  are  generally  metastatic,  and  when  they  are  confined^ 
those  part^  of  the  body  where  they  cannot  endanger  life,  it  is  i 
better  to  leave  them  alone. 

Puncturing  the  swellin^j^s  is  usually  recommended  and 
rally  practised.     In  very  severe  crises  of  purpura  admission  of  I 
into  the  degraded  tissues  causes  deep  and  sometimes  intract 
sloughings.     Punctures  are,  therefore,  inadmissible. 

If  there  is  dyspnoia  from  swelHn;^  of  the  throat  or  no 
tracheotomy  must  be  performed,  and  it  ought  always  to  he  da 
early,  as  it  is  essential  that  the   horse  be  enabled  to  bn 
freely ;  in  fact,  it  must  not  l>e  forgotten  tliat  oxygen  in  ab 
dance  is  required  by  the  vitiated  blood. 


SCARLATINA— SCARLET  FEVER. 

A  febrile  disease,  characterised  by  an  eruption  on  tlie  sk 
petechia!  spots  on  the  nose,  soreness  of  the  throat,  and  miiA 
times  suppuration  in  various  parts  of  the  body,  particiikrly  i 
the  submaxillary  space. 

Unlike  the  scarlatina  which  attacks  the  human  be  in?,  it  i 
non-contagious  disease,  generally  attacking  but  one  or  t>\  o  hum 
in  a  large  stud,  amongst  which  some  form  of  epizootic  disease^ 
at  the  time  prevalent. 

Dr.  Copland,  in  his  Medical  Dktionary,  article  "Skin/'aaj 
"  fird,  That  scarlatina  was  originally  a  disease  of  the  horse,  afl 
that  it  formerly  occurred,  and  has  recently  occurred,  epidemio 
or  as  an  epizootic  among  horses.     Secondly,  That  it  was 
municated  in  comparatively  modern  times  from  horses  to  i 
Thirdly,  Tliat  it  may  be,  and  has  been,  communicated  iJso  ^ 
the  dog/'     If  this  be  true,  scarlatina  of  the  present  time  ml 
be  very  different  from  what  it  has  lieen  in  the  past.   I  havt*  i 
numbers  of  horses  suflering  from  it,  but  in  no  case  tlid  it 
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liibit  any  tendency  to  spread  by  contagion  or  infection ;  and  T 
am  of  opinion  timt  it  is  impossible  to  transmit  it  fnmi  the 
boree  to  any  other  animal. 

Scarlatina  is  divided  by  medical  writers  into — (1.)  Scarlatina 
implex ;  (2.)  Scarlatina  anginosa  ;  (3*)  Scarlatina  maligna ;  and 
(4.)  Scarlatina  latens. 

Of  these  the  two  first  are  observed  in  the  horse,  what  is  called 
tbe  malignant  form  beinj;  identical  with  purfiura;  it  is  quite 
possible,  however,  for  any  uf  the  funns  to  degenenite  into  purpura. 

Scarlatina  is  usually  associated  with  epizootic  catarrh,  and 
occurs  in  animals  that  have  been  for  some  days  sufferin*^  from 
that  disease ;  and  the  production  of  such  an  alteration  in  the 
blood  as  induces  the  scarlatina  is  due  to  defective  ventilation  or 
drainage  of  the  stable  in  which  the  animal  has  been  kept,  or 
to  over-crowding,  by  which  the  air  becomes  loaded  with  decom- 
posing animal  matters.  Sometimes  a  w^eak  constitution  will 
convert  a  catarrh  into  scarlatina,  and  the  severity  of  an  epizootic 
disease  may  alter  the  blood,  and  give  origin  to  scarlatina. 

Semiolof^y. — 1.  Scarlatina  simplex. — On  the  thirtl,  fourth,  or 
even  as  late  as  the  sixth  day  after  the  commencement  of  epizootic 
cataiTh.  the  animal  is  seen  to  be  covered  with  blotches,  upon  the 
face,  neck,  body,  and  extremities.  The  blotches  elevate  the  hair, 
but  in  many  places  there  is  scarcely  any  elevation  of  the  skin,  ft>r 
if  the  hand  be  passed  lightly  over  the  apparent  swellings,  the 
skin  is  felt  but  little  altered.  In  other  parts  of  the  body,  par- 
ticularly upon  the  inner  aspect  of  the  thighs,  actual  elevations 
of  the  skin  in  the  form  of  rounded  |)imples  can  be  botli  seen  and 
felt.  The  nasal  membrane  will  be  covered  with  scarlet  spots  of 
^variable  size,  and  there  will  be  a  dischai-ge  from  the  nostril  of 

I  first  a  thin  serous  mucus,  which  afterwartls  becomes  yellow 
or  yellowish  brown.  Tbe  limbs  are  generally  swollen,  and  the 
animal  stiff  in  consequence.  In  some  instances,  no  eruption  is 
present,  and  the  only  evidence  of  scarlatina  is  found  in  the 
Schneiderian  membrane,  and  perhaps  tlie  membrane  of  one  nostril 
only  will  l>e  covered  with  minute  scarlet  spots  that  escape  the 
observation  of  all  but  the  practitioner. 

Soreness  of  the  throat  is  almost  a  constant  spnptom,  and  if 
it  has  preceded  the  rash,  it  will  in  all  probability  be  more  or 
Jeaa  increased ;  but  it  by  no  means  follows  that  soreness  of  the 
tbioat  will  appear  concomitant  with  the  rash.     In  a  few  days 
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the  rash  and  scarlet  spots  begin  to  disappear,  and  on  tLe 
declining,  some  desquamation  of  the   cuticle   takes  place,  til 
skin  being  scurfy,  and  the  coat  dirty  for  some  time  afterwankj 

2.  Scarlatina  angina&a^ — The  symptoms  at  Urst  may  be  I 
of  the  simple  form,  which,  instead  of  disappearing^  may  coutinil 
to  increase  in  severity.  The  limbs  rapidly  swell,  the  swelliD 
appearing  in  lumps  or  masses,  large,  hot,  painful,  and  naraeroui 
These  swellings  may  also  appear  on  the  body  and  face ;  the}*  J 
inconstant  in  their  seat,  aften  disappearing  from  one  place  i 
appearing  at  another,  whikt  the  intervening  spaces  may 
covered  by  a  rash  similar  to  that  of  urticaria,  and  by  bloU 
not  elevated  to  the  touch.  Tlie  skin  covering  the  blotclies  wil 
often  he  found  moist,  and  an  amber-coloured  serosity  will  i 
from  it.  The  petechial  spots  on  the  membrane  of  the  nose  ifl 
crease  in  size,  and  become  more  intense  in  colour,,  assuming  j 
tinge  of  purple,  mom  especially  at  theii'  centres ;  in  other 
tbey  coalesce,  forming  oue  lai'ge  block,  which  covers  t!it3  wW 
nasal  chamber. 

The  soreness  of  the  throat  now  becomes  very  great,  and  i 
accompanied  by  a  loud  moist  cough,  and  at  each  cough 
quantities  of  a  yellowish-red  mucus  ai^  discharged  through 
nose  and  mouth.  Tliere  is  difficulty  in  swallowing,  and  in  sou 
cases  in  breathing,  the  inspiratory  act  being  accompanied  byi 
roaring  noise,  and  by  a  snufflmg  nasal  sound.  The  submaxilloi 
lymphatic  glands  become  enlarged,  tender,  and  inflamed,  Ha 
suppuration  occurs  after  the  other  symptoms  have  begun 
disappear. 

In  favourable  cases  the  soreness  of  the  throat  will  recede  wifl 
the  eruption  about  the  fourth  or  fifth  day,  whilst  in  othei-si 
\vill  remain  for  some  days  after  the  disappearance  of  the 
In  all  cases  that  recover,  however,  both  the  exanthem  ftn^ 
angina  will  have  disappeared  by  the  ninth  or  tenth  da/i] 
leaving  the  animal  weak,  emaciated,  with  swollen  limbs, 
in  a  mom  or  less  unthrifty  condition  for  some  time  longer. 

The  fever  is  usually  proportioned  to  the  severity  of  the  i 
thmat,  and  very  often,  but  not  always,  to  the  rasL  In  sligM 
attacks,  tlie  fever,  rash,  and  angina  are  of  a  mild  character;  m 
in  the  severer  forms  they  are  proportionately  grave.  The  puis" 
w^hicli  is  always  of  a  weak  or  feeble  character,  varies  from  60  or  71 
in  the  mild,  to  90  or  even  100  in  the  severe  forms,  the  respimtoij 
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Sfrements  are  accelerated,  and  very  rapid  when  congestion  of  the 
ngs  is  present;  the  urine  is  scanty,  and  of  a  thick  yellow  or 
cwnish  colour,  smelJing  strongly  of  hippuric  acid,  and  quickly 
scorning  ammoniacal  i  the  bowels  are  constipated,  but  diarrhcea 
easily  induced. 

Mr.  Haycock  describes  the  malignant  fomi.  I  ara  of  opinion 
Mwver,  that  what  he  thus  describes  is  purpura,  or  a  combi- 
ition  of  purpura  and  scarlatina. 
OT  a  numl^r  of  years  I  was  of  opinion  that  purpura  and 
were  one  and  tlje  same  disease,  but  I  have  had 
ion  t4>  alter  this  opinion,  as  typical  cases  of  both  diseases 
uncommon  in  Etlinburgh.  The  distinguishing  ditfer- 
Letween  the  two  diseases  are  to  be  found  in  the  chamcter 
l$L  The  petechi£e,  which,  in  scarlatina,  are  composed  of 
ittte  dots,  (brming  a  blotch  by  coalescence ;  the  spots  may  be 
IttigB  as  in  purpura,  but  each  is  composed  of  several  smaller 
they  are  scarlet  in  pure  scarlatina,  of  a  dark  purple  in 
ura.  2d,  The  sore  throat.  This  is  never  absent  in  scar- 
,,  and  but  rarely  present,  unless  it  is  a  symptom  of  previous 
in  purpura.  3rf.  Tlie  swellings.  In  scarlatina,  these 
first  in  the  form  of  lumps  or  masses,  whereas  in  pnrinira 
y  present  an  even  surface,  occupying  the  face,  or  a  whole 
or  limbs,  and  terminate  abruptly  above,  as  if  a  cord  had 
lecn  drawn  tightly  around  tlie  part.  4^^.  Scarlatina  is  often 
^ted  with  swelling  and  perhaps  suppuration  of  the  glands, 
in  pui-pura  this  is  not  preseot ;  and  fiJially,  the  latter 
(lisease  is  chai-acterised  by  a  tendency  to  sloughing  in  various 
parts  of  the  body,  and  occasionally  by  gangrene  of  some  extreme 
pwts  of  the  oi-ganism,  such  as  the  ears,  which  will  present  a 
«lirivelled  and  blanched  appearance,  become  drj^  and  slough, 
leaving  a  raw,  unliealthy  surface.  The  auimal  temperature  may 
ftot  distinguish  tbe  one  disease  from  the  other.  If  scarlatina  be 
w?ere,  the  thennometer  may  register  103^  or  even  liigher; 
iJipiirpura  tliis  would  indicate  a  mild  attack* 

iiciirlatina   is   some  times   followed   by   inflammation  of  the 
lointa,  which  is  supposed  to  be  rheumatic  in  chm^cter,  and  by 
mtion  in  various  parts  of  the  body  ;  but  I  am  not  aware 
it  is  succeeded  by  renal  dropsy,  or  associated  witli  albu- 
minuria, BS  in  the  human  being.    There  is  generally  more  or 
«w  oedema  of  the  limbs,  breast,  and  abdomen,  but  these  are  not 
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necessarily  due  to  any  renal  complication,  as  they  are  common 
sequeliie  to  most  debilitating  diseases  in  the  horse. 

Trcaimait. — In  the  milder  forms  of  the  disease  it  is  sufficient 
to  keep  the  animal  in  a  warm,  \vell-%"entilated,  light,  loose  box, 
to  feed  it  on  laxative  food,  and  give  small  and  I'epeated  doses  of 
the  nitrate  of  potash,  hyposulphite  of  soda,  or  cldorate  of  potash, 
in  the  food  or  water.  The  body  mnst  be  clothed  according  to 
the  weatlier,  and  the  general  comfort  of  the  animal  attended  to. 

In  the  graver  feniis,  the  animal  must  he  carefully  watched^ 
more  especially  with  regard  to  its  breathing,  for  in  some 
the  glottis  and  other  structures  of  tlie  throat  rapidly  swell,  the 
lan^ix  becomes  constric-ted,  and  the  animal  may  die  from  suHb- 
cation.  Whenever  this  is  threatened,  tracheotomy  must  be 
performed ;  and  in  all  cases  where  the  breatliing  is  difficult,  and 
accompanied  by  a  loud  roaring  noise,  this  operation  is  to  be 
resorted  to,  in  order  that  the  animal  may  obtain  pure  air  to 
oxidize  its  already  impure  blood. 

The  throat  is  to  be  repeatedly  bathed  with  hot  water  and 
enveloped  in  warm  ponltices,  and  the  animal  made  to  inhale 
tlie  steam  of  hot  water.  The  mouth  is  to  be  frequently  washed 
out  %vith  stUt  and  water,  and  if  the  coryza  is  excessive  some  of  it 
may  be.  applied  to  tlie  nose.  If  the  face  and  nares  are  swollen, 
they  nmst  be  frequently  bathed  with  cold  water,  and  afterwai-ds 
dressed  with  some  astringent  lotion,  such  as  a  solution  of  the 
tincture  nf  terchloride  of  iron.  If  the  bowels  are  very  torpid, 
gentle  laxative  may  be  administered,  such  as  one  pint  of  linse 
oil,  but  active  purgation  must  on  no  account  be  induced ;  the 
nitrate  of  potiish  may  be  given  freely  iu  the  food  or  water,  and 
abundance  al!o%ved  of  the  latter,  which  must  be  cold  and  fresh. 
If  signs  of  purpura  supervene,  the  chlorate  of  potash  must  be 
substituted  for  the  nitrate.  If  much  depression  is  present, 
draughts  of  spirits  of  nitrous  ether  may  be  given,  provided 
deglutition  is  not  dithciilt ;  but  if  the  act  of  swallowing  causes 
pain  and  cough,  nothing  should  be  forced  upon  the  animal,  or 
suffocation  may  ensue.  Indeed,  where  the  throat  is  very  sore, 
even  the  oil  must  be  withheld,  and  the  bowels  relieved  by 
enemas,  or  by  the  sulphate  of  magnesia  dissolved  in  the  horse's 
wiiter.  If  he  Avill  diink  tliis,  it  kis  a  very  good  effect,  but 
many  horses  will  not  drink  at  all  if  salts  are  dissolved  in  their 
water.     After  the  first  few  days  milk,  or  milk  with  eggs,  is  to  be 
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allowed  in  abundance,  in  order  to  support  the  animal  strength. 
When  tJie  secretions  ai'e  restored  to  their  natunil  comlition,  and 
the  soreness  of  the  throat  a  little  abated,  a  small  ball  containing 
carbonate  of  ammonia — the  Imll  being  well  oiled — may  be  given 
two  or  three  times  a  day  with  great  benefit^  and  later  on  the 
raineral  tonics,  witli  hark  or  quinine.  If  soreness  of  the  throat 
and  cough  remain  after  the  subsidence  of  the  rash  and  fever, 
ulceration  is  to  be  suspected,  and  this  can  occasionally  be 
detected  by  an  examination  with  the  oral  speculum. — (See 
Principles  mui  Practice  of  Vcterinarif  Surgtrij,  page  51L)  It 
may  be  combated  by  a  blister  to  the  throat,  or  by  direct  appli- 
cation of  the  nitrate  of  silver  solution  to  the  part  by  means  of 
a  sponge  tied  to  a  piece  of  cane. 

When  suppuration  has  occurred,  the  abscess  is  to  be  opened, 
as  the  abscesses  of  scarlatina  often  become  languid,  and  do  not 
burst  readily. 

Whenever  the  fever  abates,  and  other  signs  of  convalescence 
appear,  food  of  the  most  nutritious  quality  must  be  allowed  in 
moderate — not  over-abundant — quantity. 

Exercise  should  not  he  enforced  until  all  febrile  signs  have 
disappeared,  and  the  animal  has  to  some  extent  regained  its 
strcDgth ;  even  then  much  exercise  is  to  l)e  strictly  forbidden. 
I  have  seen  the  most  severe  and  rapidly  fatul  purpura  caused 
by  exercising  the  animal  too  soon  and  too  severely. 

I  have  said  nothing  about  the  treatment  of  the  external  swell- 
ings of  the  limbs.  I  am  of  opinion  tliey  should  not  be  interfered 
with,  as  they  are  but  expressions  of  a  condition  of  the  blood 
which  does  not  endanger  the  life  of  the  animal,  and  will  dis- 
appear spontaneously. 

The  pod  Tuortem  appearances  are  similar  to  those  of  purpura, 
with  the  addition  of  inflammation  and  swelling  of  the  throat 
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CHAPTER    XXXIV. 

SPORADIC  DISEASES. 

(I.)  CONSTITUTIONAL  DISEASES. 

(A.)  RHEUMATISM. 

ACUTE  KHEUMATISM,  OR  RHEUMATIC  FEVER. 

Definition, — An  inflammation  of  the  fibrous  structures  of  the 
joints,  tendons,  ligaments,  thecae  of  muscles,  or  of  the  heart  and 
closed  cavities,  due  to  a  specific  condition  of  the  blood,  and 
accompanied  by  fever,  stiffness,  and  lameness.  The  inflamma- 
tion is  metastatic  or  erratic  in  its  character,  disappearing  from 
one  part  of  the  body  to  reappear  in  another,  without  any  appre- 
ciable cause.  The  inflamed  parts  are  generally  swollen  and 
hard,  but  in  some  instances  no  swelling  can  be  detected. 

Characteristic  of  rheumatic  inflammation  both  in^man  and  the 
lower  animals  are — (1.)  The  rarity  of  suppuration.  This  process 
may  and  does  sometimes  occur,  especially  in  homed  cattle,  from 
inflammation  of  the  superficial  coverings  of  the  diseased  tissues, 
caused  by  external  bruising,  or  the  application  of  powerful 
external  irritants.  (2.)  The  occurrence  of  cardiac  complications. 
(8.)  A  natural  predisposition  or  diathesis,  which  predisposes  to 
the  malady  without  any  ostensible  cause.  The  form  of  the  dis- 
order in  this  instance  is  of  a  less  acute  nature,  but  may  become 
acute  by  the  addition  of  any  trivial  cause  of  disease. 

Etiology. — ^The  application  of  cold;  damp;  or  it  may  result 
from  other  diseases,  as  epizootic  pleurisy,  contagious  eczema,  or 
from  a  natural  predisposition  without  apparent  cause. 

Semiology. — The  symptoms  of  rheumatic  fever  are  as  follows : 
— Sudden  lameness,  with  or  without  swelling  of  some  particular 
articulation,  such  as  the  stifle,  hock,  or  fetlock  joints,  the  flexor 
tendons,  immediately  below  the   knee  or  hock  in  the 
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moidean  bursa,  the  thecxe  of  the  muscles  of  tlie  loins  and  quarters, 
or  ot*  those  of  the  thoracic  walls,  constitutinj]f  pleurodyniii.  The 
lameness  may  be  preceded  by  some  febrile  disturbance  or  a 
vmiais^  condition,  expressed  by  yawning,  dulness,  or  dejection. 
The  lameness  often  disappears  from  one  part  of  tlie  body  and 
suddenly  reappears  in  another.  Very  often  the  lameness  is 
symmetrical,  that  ia  to  say,  it  will  be  due  to  inflammation  of  the 
same  joints  in  both  legs,  say  in  two  stifle  or  in  two  hock  joints. 
The  fever  is  acute  and  sthenic  when  it  is  not  preceded  by  some 
epizootic  disease;  the  ptilse  is  hard  and  unyielding;  the  mouth 
hot  and  dry.  The  urinary  secretions  are  impaired  and  altered; 
tlie  urine,  which  in  health,  when  tested  with  litmus  paper,  gives 
an  alkaline  reaction  in  the  herbivora,  is  neutral,  or  more  or  less 
acid,  and  if  microscopically  examined  is  found  to  be  loaded  with 
hippurates  of  soda  and  ammonia,  and  bippuric  acid. 

There  is  generally  some  degree  of  costiveness,  and  if  blnod  be 
drawn,  the  coagulum  will  be  firm  and  large  ;  indeed,  in  no  disease 
is  there  such  a  rapid  and  sensible  increase  of  fibrin  in  the 
blood  as  in  acute  rheumatism — in  some  ciises  as  mucli  as  10 
parta  in  1000  of  blood  have  been  found.  The  swellings  of  the 
affected  parts  quickly  assume  a  hardness  due  to  exudation,  but, 
as  already  stated,  suppuration  rarely  occurs.  The  elevation  of 
temperature  is  sometimes  very  great— 104®,  105°,  or  100**  R ; 
when  over  105**  F.  it  is  always  indicative  of  great  danger,  I 
have  kno;vii  it  as  high  as  lOy"*  F.  in  a  cow. 


CHROXIC  BHEUMATI8M. 

The  symptoms  of  tliis  form  are  mere  modifications  of  tliose 
of  the  former,  except  that  fever  may  be  entirely  absent.  It  is, 
however,  much  more  persistent,  less  metastatic,  and  leads  to 
alterations  of  structure,  consisting  of  ulceration  of  articular  car- 
tilage, eburnation  of  the  bones,  and  the  formation  of  osteophytes, 
much  more  commonly  than  the  acute,  an  attack  of  which  may 
leave  the  animal  quite  well  at  its  termination.  Sometimes,  how- 
ever, the  acute  degenerates  into  the  chronic,  and  an  animal  subject 
to  the  chronic  is  very  often  attacked  by  the  acute  form.  In  chronic 
rheumatism  not  only  are  the  white  fibrous  structures  altered,  but 
the  bones  in  various  parts  of  the  body  may  become  subject  to 
various  i)atliological  changes ;  tumours  or  bony  excrescences  form 
on  the  bones  of  the  pelvis,  spinal  column,  and  in  the  fringes  of 
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tlie  synovial  merabmnes  ;  distortions  also  occur.     1  bave  seeti  I 
neck  twisted  by  large  bony  tumours  on  the  cervical  verte 
arising  froni  this  cause ;  also  en!ar3;einent  and  anchylosis  of  ^ 
joints,  ulceration  of  articular  cartilages,  particularly  of  the  lUkfj 
cular  bursa,  eburnation  of  the  exposed  bony  extremities, 
t»ssification  of  the  wiills  of  the  heart.     The  soft  stnictiircs  ab 
and  below  the  affected  joints  in  horned  cattle  sometimes  fl« 
suppumte,  and  continue  to  discharge  pus  for  a  lengthened  peiioi 
the  animal  rapidly  wasting,  and  finally  becoming  worthier. 

Both  in  the  acute  and  chronic  forms  the  pericaidium,  euA 
cardium,  and  cardiac  valves  may  become  inflamed,     Tliis 
plication,  however,  is  of  much  more  frequent  occurrence  du 
an  acute  attack.     The  pulse  becomes  jerky  and  wiry,  the  he 
action  short,  sharp,  and  angry,  the   cardiac  impulse  is  cfii 
awanting,  the  pulse  intermittent,  and  a  to-and-fro  sound  i 
jmnies  the  heart's  movements. 


PATHOLOGY, 

"What  tlie  true  nature  of  the  so-called  rheumatic  poison  ; 
is,  pathologists  are  not  agreed  upon,  some  asserting  that  it  j 
lactic  acid,  whilst  others  are  not  satisfied  on  this  fKtint    It  I 
certain,  however,  that  the  urine  both  in  man  and  in  the 
animala  assumes  an  acidity  which  is  quite  unnatural ;  but 
acid  found  in  it  is  not  the  lactic,  but  the  uric  and  its  salts  1 
man,  and  the  liippuric  and  its  salts  in  the  herbivora.    The  i 
gestion  that  rheumatism  is  due  to  the  presence  of  an  execs*  ( 
lactic  acid  originated  with  Dr.  Praut     The  lactic  acid  origin 
by  the  conversion  of  the  starch  of  the  food  into  lactic  acid^whid 
then  combines  with  oxygen  to  form  carbonic  acid  and  waW 
and  anything  which  interferes  with  this  change  may  lead  t^  ii 
occumulation  of  the  acid  in  the  system.     Dr.  Garrod,  howevi 
found  the  serum  of  the  blood  distinctly  alkaline  in  tlurty- 
cases  of  rheumatism  in  the  human  being. 

In  every  case  of  rheumatism  met  with  by  myself,  and  whei 
an  examination  of  the  serum  has  been  made,  it  has»  been  foti 
nl^ftlity^     The  only  experiments  which  go  at  all  to  establish  lli< 
etumaotion  of  lactic  acid  with  rheumatism  are  those  of  Dr.  WT 
Richardson,  who  injected  lactic  acid  into  the  peritoneal  CAvilJ 
of  dogs,  and  found  that  it   caused  death,  not  by  indocing' 
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peritomtis,  but  peri  and  endocarditis,  with  thickening  of  the 
cardiac  valves;  the  post  mortem  examination  showing  a  red 
thickened  state  of  the  mitral  valve,  with  fibrous  bead-like 
deposite  on  its  surface;  the  endocardium  lining  the  left  ven- 
tricle intensely  inflamed,  resenildin^^  bri^'lit  red  velvet,  and  the 
aortic  valve  of  a  deep  red  colour,  and  its  borders  thickened 
and  everted  J  the  pericardium  red,  injected,  and  covered  with 
lyntph. 

Dr  Fuller  believes  the  poison  of  rheumatism  to  be  identic-al 
with  some  natural  excretion  of  the  skin.  The  researches  of  Dr. 
Parkes  lead  liiui  to  conclude  that  the  disease  is  due  to  some 
substance  rich  in  sulphur;  wliilst  other  writers  and  observers 
look  upon  rheumatism  as  siniplj  an  inflammation  of  the  fibrous 
and  serous  membranes,  the  predisi>osition  to  which  arises  from 
deficiency  of  healthy  tone  in  these  textures,  rendering  them 
liable  to  be  inflamed  by  the  influence  of  a  variable  t-emperature. 
The  character  of  rheumatism,  more  especially  its  metastatic 
tendency,  and  the  S}^mmetric^l  development  of  its  symptoms, 
tend  to  show  that  an  alteration  in  the  blood  exists;  the  only 
constant  alteration  is,  however,  the  great  increase  of  fibrin.  We 
ai-e  thus  led  to  the  conclusion  that,  whatever  the  morbid  ma- 
terial may  be,  it  is  one  formed  %vitliiu  the  economy,  and  due 
eitber  to  a  faulty  secondai-y  digestion  and  assimilation,  or  to  an 
abnormal  metamoiphosis  of  tissue  and  the  retention  of  the  pro- 
ducts of  such  metamorphosis  witliin  the  animal  l^ody.  In  man 
copious  perspiiution  is  a  characteristic  sign  of  rheumatism,  and  it 
is  to  be  noticed  that  this  perspimtion  has  an  acid  or  sour  smell 
In  the  lower  animals  pei-spiration  may  be  copious,  but  sourness 
ot  smell  is  not  appreciable. 

In  rheumatic  endocarditis  in  man,  the  left  side  of  the  heart 
is  only  atlected,  as  a  general  rule;  and  it  has  been  inferred  by 
Dr.  Kicbardson  that  the  chemical  change  wliereby  tlie  morbid 
matter  of  acute  rheumatism  is  produced,  is  completed  in  the 
pulmonary  circulation ;  that  when  the  blood  in  the  pulmonary 
ciipillaries  is  exposed  to  the  aii*,  the  acid  quality  of  the  poison 

[is  produced;  that  the  poison  thus  formed  is  carried  by  the 
arterial  circulation  to  be  disposed  of  by  decomposition  or  elimi- 
nation, or  both ;  and  that  it  does  not  return  as  an  acid  by  the 
veins,  but  simply  as  a  product  which  admits  of  retnmsformation 

I  m  the  pulmonic  circuit  into  tbe  acid  state. 

2i; 


386 


SrOEiLDIG  DISEASES, 


TEEATMENT, 

In  the  Horsf,. — A  gentle  laxative  may  be  given  with  advan- 
tage, and  there  is  no  such  objection  to  an  aloetio  pnige  a«  in 
some  of  the  diseases  which  have  been  enumerated.  If  the  pain 
be  excessive,  opium  may  be  combined  with  the  purgative,  and 
repeated  once  or  twice  a  day.  To  prevent  iU  constipatin*:*  action 
on  the  boweU,  the  opiimi  may  l>e  combined  with  calomel,  but 
calomel  should  not  be  given  until  the  bowek  are  "set**  after  the 
purgative.  If  the  pain  is  not  excessive,  aconite  and  the  nitrate 
of  potash  are  more  suitable  than  opium,  and  in  all  cases  the  nitrate 
of  potash  is  to  be  freely  iid ministered  in  order  to  alter  the  character 
of  the  blood,  to  act  upon  the  excretory  organs,  and  to  influence  the 
vascular  system.  I  am  of  opinion  that  the  nitrate  has  a  more 
powerful  influence  on  the  disease,  and  is  less  debilitating  than 
the  bicarbonate  of  p«3tasb  or  the  lii|nor  potassre.  In  combina- 
tion with  the  nitrate,  colcbicum  has  a  favourable  effect,  and  in 
cases  where  debility  is  not  great,  it  should  be  substituted  for  the 
aconite  about  the  tliiixl  or  fourth  day.  If  the  sufferer  be  stroufr, 
young,  and  in  good  couditiou,  a  modemte  bleeding  is  usually 
prescribed;  as  a  rale,  however,  the  conditions  do  not  warrant  the 
abstraction  of  blood.  Indeed^  it  is  now  gcnemUy  agreed  that 
although  bleeding,  by  relieving  congestion,  may  give  temporary 
relief,  it  enhances  future  suffering  and  danger,  by  increasing 
the  irritability  of  tlie  lieart,  and  consequently  predisposing  it  to 
rheumatic  inflammation. 

Local  trenimtnt — If  the  pain  in  the  inflamed  parts  be  Tery 
great,  it  may  be  advisable  to  endeavour  to  relieve  it  by  warm 
fomentations,  and  the  application  of  a  liniment,  containing  some 
of  the  extract  of  belladonna,  opium,  or  aconite;  but  valuable 
time  should  not  be  wasted  if  these  afford  no  relief,  and  blisters 
are  to  be  freely  appl  led  to  or  near  the  inflamed  parts.  The  treat- 
ment by  blistering  is  called  that  of  diminaiion,  and  those  who 
advocate  it  most  strongly  use  it  only.  According  to  Dr.  Herbert 
Davies,  physician  to  the  London  Hospital,  the  action  of  blisters, 
by  promoting  a  serous  discliarge  from  the  blistered  surface, 
affords  a  ready  means  of  exit  to  the  rheumatic  virus. 

The  success  of  this  treatment  depends  upon  the  amount  of 
vesicatimi  produced  by  the  blister;  and  in  order  to  promote  the 
free  flow  of  serum,  the  blistered  parts  are  to  be  subsequently 
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covered  hj  Unseed  meal  poultices.  According  to  Dr.  Davies, 
the  blister  treatment  causes  a  speedy  diminution  in  the  frequency 
of  the  pulse,  rapid  subsidence  of  the  joint  affection,  and  lessens 
the  liability  to  cardiac  inflammation.  Within  twenty-four  hours 
after  the  removal  of  the  blister,  the  urine  is  stated  to  become 
alkaline  in  reaction. 

Dr.  Davies  does  not  apply  the  blister  upon,  but  near  to  the 
infliiraed  part.  I  can  speak  with  great  confidence  of  the  benefit 
of  treatment  by  blistering  in  the  lower  animals ;  the  blisters  are, 
however,  quite  as  effectual  when  applied  to  the  inflamed  parts, 

/n  tlie  Ox, — The  same  external  treatment  is  applicable  as  in 
the  horse ;  the  nitrate  of  potash  may,  however,  be  given  in  larger 
doses,  and  the  bowels  acted  upon  by  the  sulphate  of  magnesia 
or  soda  instead  of  aloes.  Cows  will  often,  when  suffering  from 
rheumatic  fever,  refuse  to  rise  from  the  recumbent  posture*  In 
such  cases  repeated  change  of  bedding  is  absolutely  necessary ; 
great  cleanliness,  dryness,  and  comfort  must  be  secured,  and 
the  inflamed  joints  wrapped  in  dry  flannel,  in  order  to  prevent 
bruising  and  the  occurrence  of  the  suppurative  process. 

With  regard  to  cardiac  complications,  I  think  the  cow"  is  not 
quite  so  liable  to  suffer  as  the  horse :  tliis  is,  however,  a  matter 
of  opinion  merely. 

If  suppuration  occur  in  or  near  to  an  articulation,  it  is  best  at 
all  tinjes  to  put  the  ox  or  cow  out  of  its  sufferings,  as  recoveiy 
seldom  or  never  takes  place. 

The  diet  in  all  cases,  if  the  animal  be  not  already  debilitated 
[by  previous  disease  or  other  cause,  must  at  first  be  light  and  easy 
of  digestion,  as  mashes  and  hay,  or  green  food,  if  in  season ;  as 
the  fever  subsides,  stronger  food  may  be  cautiously  allowed; 
and  if  depression  be  a  marked  symptom,  cinchona  and  ammonia 
are  to  be  prescribed  in  suitable  doses* 


CHAPTER  XXXV. 

SPOEADIC  DISEASES— continued. 

(I.)  CONSTITUTIONAL  DISEASES— conitiMiei. 

(B,)  TUBERCLE 

Until  recently,  tubercle  was  divided  into  several  varieties, 
namely,  grey,  yellow,  infiltrated,  encysted,  and  calcareous.  It 
is  now,  however,  admitted  that  all  but  the  first  have  no  relation 
to  tubercle,  further  than  that  they  may  result  from  its  retrograde 
metamorphosis,  as  well  as  from  that  of  many  non-vascular 
exudates  and  growths. 

Virchow  has  limited  the  term  "  tubercle  "  to  a  definite  growth, 
which  at  first  consists  of  a  grey,  semi-transparent  nodule — the 
grey  tubercle — also  called  miliary  tubercle,  and  the  "  grey 
granulations  of  Bayle."  Some  pathologists  object  even  to  this 
restriction,  and  would  do  away  altogether  with  the  term 
'*  tubercle,"  as  being  indefinite  and  unsatisfactory,  and  Dr. 
Bastian  has  proposed  to  substitute  the  term  "  granulia,"  in  order 
to  do  away  with  many  misleading  suggestions  connected  witii 
the  old  name. 

Admitting  the  proposition  that  tubercle  presents  itself  in  but 
one  definite  form,  and  that  aU  departures  from  this  are  due  to 
the  process  of  degeneration,  which  is  common  to  it  as  well  as  to 
other  products,  tubercle  may  be  defined  to  be  a  non-vascular, 
grey,  semi-transparent  nodule,  of  firm  consistence  and  well- 
defined  spherical  outline,  varying  in  size  in  the  lower  animals 
from  a  millet  seed  to  that  of  a  nut ;  and  consisting  of  cells  which 
are  branched,  roundly  oval  or  round,  transparent,  colourless ;  of 
vaiious  sizes,  the  larger  ones  termed  "  giant  ceUs,"  some  of  which 
measure  as  much  as  ^^^th  inch  in  diameter.  They  are  simple 
masses  of  protoplasm  without  any  limiting  membrane,  con- 
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ining  numerous  round  or  roundly  oval  nuclei,  each  of  wliich 

[enclosing  a  brit^rht  nucleolns.     As  many  as  forty  nuclei  have 

[been  counted  in  a  single  cell,  and  four  or  five  or  even  more  of 

[these  multi-nucleated  masses  are  sometimes  found  in  a  sin<de 

fttodule,  and  many  of  these  ki'ge  cells  possess   long  branched 

processes,  connected  with  wliich,  or  originating  from  them,  are 

smaller  masses,  also  nucleated  and  branched.     The   cells  are 

imbedded  in  a  network  of  dehcate  fibres,  so  delicate  that  they 

can  only  be  seen  with  difficulty,  or  in  a  transparent  homogeneous 

tissue.      The    meshes    are,   according    to  Schiippel,   filled   by 

epithelial-like  elements,  but  Green  says  they  are  empty,  or  con- 

Itain  a  few  lymphoid  cells.     They  are  easily  destructible,  so  that 

generally  more  nuclei  than  cells  can  be  seen. 

Tm.  16. 


(a,)  TubeiTcle  cells,  prior  to  deg^nemtion. 
(A.)  ,,  becoming  ■hriveUed, 

(e.)  t,  gramilaj-  matter  eicaped  from  broken-up 

(400  dlAm.) 

Anatomically,  tubercles  are  either  isolated  or  grouped  together 
into  irregular  masses,  which  eometimes  appear  ns  circumscribed 
excrescences  of  varying  size,  and  as  if  consisting  of  one  mass. 
I A  careful  examination  will,  however,  reveal  that  each  mass  con- 
I  sists  of  an  aggregation  of  groups  of  tubercles  which  are  more  or 
less  confluent  These  masses  contain  vessels  which  do  not 
belong  to  the  tubercle,  but  to  tlie  part  in  wiiich  it  is  situated. 

Tubercle  is  incapable  of  higher  development  than  the  grey 

I  nodule,  and  is  prone  to  rapid  decay.     The  retrogressive  change 

[commences  in  the  centre  of  the   nodule,  and  an  incomplete 

c^aseous  material  is  tlie  product  of  the  death  of  the  cellular 

,  elements. 

The  giunulations  of  tubercle,  except  at  their  first  development, 
do  not  increase  as  other  growths  do.    They  harden  by  the  in- 
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creasing  consistence  and  niunber  of  their  corpuscles ;  and  this 
hardening,  by  depriving  tliem  of  nutritive  material  from  the 
blood,  leads  to  their  retrograde  metamorphosis.  Tubercle  in 
this  caseous  condition  was  formerly  looked  upon  as  a  diBtinct 
variety,  and  was  called  yellow  tubercle.  Wlien  this  change  has 
just  commenced,  and  the  granulation  presents  a  greyish-whitt* 
margin  and  a  yellowish  opaque  centrep  it  presents  its  most 
characteristic  features. 

ReiTOQTtssivc  changes, — The  conversion  of  the  grey  tubercle 
to  the  yellow  is  the  most  common  retmgressive  changa  The 
metamorphosis  commences  in  the  centre  of  the  nodules,  changing 
the  gmnulations  from  a  grey  translucent  to  a  yellow  opaque 
colour,  the  yellowness  of  the  tubercle  depending  upon  the  con- 
version of  the  cell  contents  into  oily  material. 

In  some  cases  tubercle  wastes  and  dries,  without  undergoing 
the  caseous  degeneration,  assuming  a  consistence  approaching 
Uiat  of  cartilage.  This  is  a  much  more  favourable  termination 
than  caseation.  In  this  cartilaginous  mass  earthy  salts  may 
subsequently  be  deposited. 

The  caseous  or  yellow  tubercle  either  softens  or  gradually 
dries  up  into  a  finn  cheesy  mass,  whicli  ultimately  becomes  calca* 
reouSj  and  the  calcareous  salts  are  generally  fouud  most  abundant 
around  the  circumference  or  surface  of  the  nodule,  enclosing  or 
encapsuling  a  softish  friable  substancCi  consisting  of  fat  granules, 
aggregated  globules  of  oil,  pigment  masses,  and  plates  of  choles- 
terine.  The  tubercle  is  thus  rendered  inert,  and  undergoes  no 
furtlier  change.  But  Ijcfore  the  final  drying  up  and  calcification 
of  the  caseous  substance,  it  not  infrequently  happens  that 
softening  takes  place.  The  caseous  mass  undergoes  a  process  of 
liquefaction,  and  becomes  converted  into  a  curd-like  puriform 
fluid.  If  the  tubercle  is  situated  on  a  mucous  membrane  the 
softened  matters  are  eliminated^  and  an  ulcer  is  formed ;  if  in 
the  parenchyma  of  organs^  as  in  the  lungs  or  lymphatic  glands, 
a  pseudo-abscess  results* 

If  the  boftened  matters  cannot  be  eliniinat-ed  the  more  fluid 
portions  are  absorbed,  and  the  nodule  gradually  dries  up  into  a 
firm  caseoua  substance,  which  usually  becomes  infiltrated  with 
calcareous  paiticles^  and  is  th;is  converted  into  a  hard  cal- 
careous mass. 
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CHEMICAL  COMPOSITION  OF  TUBERCLE, 

'ubercle  has  been  analysed  by  many  chemists.  That  of  tbe 
*  jyr,  R.  M.  Glover  of  Newcastle  appears  to  be  tbe  niost 
nmte.  His  conclusions  are  as  follows: — (1.)  That  tubercle 
isists  of  an  animal  matter  mixed  with  certain  earthy  salts. 
)  Tliat  the  relative  proportion  of  these  varies  in  different 
ecimens  of  tubercle ;  that  animal  matter  is  most  abundant  in 
t.  and  earthy  salts  in  chronic  tubercle,  (3j  That  the 
limal  matter  consists  almost  entirely  of  albumen,  mixed  with  a 
kute  quantity  of  fibrin  and  fat.  (4.)  Tiiat  the  earthy  salts 
i  principally  composed  of  the  insoluble  phosphates  and  car- 
(mates  of  lime,  vntli  a  small  proportion  of  the  soluble  salts  of 
(5.)  That  very  little  ditrerence  in  ultimate  composition 
detected  between  recent  tubercle  and  other  albuminous 
lunds. 


CAUSES  ANP  ORIGIN  OF  TL7DERCLE. 

Many  pathologists  ore  of  opinion   that  tubercle  is  a  new 

Bphoid  growth,   resulting  frcjm   liyperphisia  of  pre-existent 

Doid  or  glandular  tissue.      The  lyniphatic  sheaths   of  the 

[  arteries  in  many  situations  are  very  commonly  the  seats 

which  tubercle  springs.     The  cells  seem  to  multiply  at 

I  centres^  and  miliary  nodules  are  thus  produced  around 

el,  which,  as  they  increase,  gradually  compress  and  ulti- 

ely  occlude  it     In  the  same  way,  it  may  originate  from  the 

aoid  tissue  of  the  follicles  of  the  spleen  and  lymphatic  glands, 

I  that  which  exists  in  tbe  lungs  in  the  neighbourhood  of  the 

ittiirate  bronchi,  from  the  small  collections  of  it  beneath  the  epi- 

IBielium  of  the  pleura  and  peritoneum,  and  from  that  beneath  the 

oaoous  membrane  of  the  alimentary  canal.     In  other  cases  the 

ibeicle  originates  from   cells   situated  witliin   the   lymphatic 

jVettela.    Many  of  the  tubercular  granulations  which  oc<.ur  in 

1^  pleura  and  peritoneum  are  simply  overgrowths  of  minute 

jideijoid  tissue,  which  normally  exists  in  these  situations.     When 

I  tubercle  originates   from  the   adenoid   tissue   surrounding  the 

[  Uood-vessek,  and  from  that  in  the  spleen  and  l}Tiiphatic  glands, 

lin other  situations  where  it  exists  in  the  difluse  foim,  the 

I  proliferation  takes  place  at  several  separate  centix^s,  so  that 
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numerous  graiiulatioua  are  produced  which  may  ultimah 
become  more  or  less  confluent  at  their  mar„nns,  and  so  foi 
large  masses.  Such  being  the  mode  of  development,  it  k  en^ 
dent  that  tlie  tubercles  are  structurally  inseparable  from 
tissues  in  which  they  grow,  the  centre  of  the  granulation  beii 
surrounded  by  a  zone  of  pnjliferating  tissue. 

J)r.  Lionel  Beale  says  that  the  tubercle-corpuscle,  like  | 
and  cancer,  is  a  minute  particle  of  Mving  matter,  very  dU 
however,  from  pus,  lymph,  white  blood-corpuscles,  and  cm^ 
althotigli  perhaps   not  dilTering  from  these  in  its  bist 
characters,  lait  in  its  life  history.     Pus  grows  much  fa 
tubercle,  and  tubercle  much  faster  than  cancer     Pus 
possibly  result  from  tlie  rapid  growth  of  tubercle  or  caacftf, 
neither  of  these  could  be  derived  from  pus.    Tubercle  grows, « 
the  corpuscles  move  into  the  portions  in  which  they  are  foua 
the  oldest  die,  and  caseous  matter  is  one  of  the  pro<lucts  of  ( 

Dr.  C.  J.  B.  Williams  again  holds  an  opinion  that  tuberckj 
not  formed  by  growth  of  the  adenoid  tissue.  He  says—" 
my  own  pait,  I  had  forty-five  years  ago  expressed  my  convidid 
that  miliary  granulations  in  the  lungs  owed  their  constant  fcii 
and  size  to  their  connection  with  some  elementary  part  of  1 
lung  texture,  and  I  was  quite  prepared  to  conclude,  on  the  i 
evidence  given,  that  the  lymphatic  tissue  is  that  elemeat;! 
th<d  ilm/ are  mnpk  ovcr^jrowths  of  that  tissue,  I  cmtld  fwi, 
do  7ioi  admit ;  nor  do  I  Mieve  that  th^  hpnphatic  tvame  isaii 
ficccssari/  to  the  production  of  otfur  inherciUar  formations 
are  not  g^'anular.  A  mere  overgrowth  of  a  tissue  ought  to! 
an  increase  of  all  its  parts^ — of  the  stroma,  of  the  trabeculjej 
the  lymphatics — UB  wl*11  as  of  the  corpuscles;  and  this  we  hnii 
in  ti*ue  lymphoma  and  in  the  adenoid  enlargements  of  leac 
But  this  is  not  tubercle.  In  tubercle  you  have  increase  only< 
the  coipnscks,  and  they  are  not  merely  multiplied,  they 
altered;  they  are  hanler,  so  that,  as  they  crowd  in  their  proB 
feration,  they  form,  not  soft  exi)anding  swellings  as  in  lyfojihoim 
but  little  liard  nodules;  and  their  subsequent  history  of  imta 
tion  and  obstruction  of  surrounding  parts,  and  of 
caseation  in  themselves,  is  dependent  on  this  choittcter 
induration,  w^hich  is  not  comprehended  in  the  term  overtfTO^ 
^(Discussion  on  Tubercle,  before  the  Pathological  Society  of 
London,  April  1st,  1873.) 
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irclow,  again,  nmintains  that  tiiber<;les  are  composed  of  the 
ie  metiimorpliosia  of  physiological  or  morhid  tissue  ele- 
and  he  holds  that  a  local  process  in  all  cases  leads  to  an 
[udation  of  a  material  which  is  poured  out  during  wlmt  he 
*"  a  tuberculous  inflammation  "  and  which  becomes  organized 
certain  extent,  and  then  dies,  breaks  up»  shrivels^  and  so 
tubercle.  This  process  he  calls  '*  tuberculosis,"  and  the 
of  the  body  which  gives  rise  to  it  he  terms  " scrofuhm** 
joiding  to  this  view,  tul>erculosis  is  the  local  process  in  wliich 
occurs  an  exudation  of  a  material,  uutrilive  or  pathological, 
ich  develops  into  cells,  and  that  these  cells  tuberculize  or 
idergo  the  tuVferculous  metamorphosis,  and  in  the  words  of 
t,  **  the  relation  between  the  two  [terms]  is,  that  the  scro- 
constitution  implies  a  peculiar  liability  to  tuberculous 
;,"  or,  in  other  words,  to  caseation,  &c.  of  the  products  of 
itiflainmation.  This  view  is  supported  Iiy  what  is  witnessed 
Jarticularly  in  horned  cattle,  namely,  the  formation  of  caseous 
tumours  in  various  parts  of  the  body. — (See  page  399.) 

Tubercle  was  held  by  Laennec  and  others  to  be  due  to  the 
fcnnation  of  a  non-inflammatory  material  (neoplasm)  originating 
spoataneously  in  the  tissue;  and  by  others,  that  it  was  an 
txudation — a  deposit  of  caseous  matter  fn>m  the  blood*  These 
tiews  are  now  generaUy  abandoned,  and  it  is  Ijelieved  that  the 
growth  is  inflammatory ;  that  the  cause  of  intlammatiun  may  be 
limultaiieously  the  cause  of  tubercle;  that  tubercle  owes  its 
origin  to  the  absorption  and  distribution  of  an  infective  material 
derived  from  the  absorption  of  the  metamorphosed  product  of 
tlie  inflammation.  Thus  Buhl  was  led  to  conclude  that  in  the 
inajarily  of  cases  of  tuberculosis  caseous  masses  existed  in  some 
psttt  of  the  body,  and  that  to  tlie  absorption  of  substances  from 
the^e  infective  centres  the  general  development  of  tubercle  was 
"wing.  This  seems  to  me  to  be  a  proper  view  to  take  of  the 
wigin  of  tubercle  in  the  majority  of  instances  in  homed  cattle ; 
'<"■  since  the  appearance  of  pleuro-pneumonia  tubei^cular  growths 
*re  much  more  frequently  met  with ;  but  there  is  sufficient  evi- 
»i«Bce  to  prove  that  cattle,  more  especially  the  high-bred  ones, 
^coMtitutionally  predisposed  to  wasting  diseases,  in  the  course 
"f  *hich  tubercle  and  other  allied  formations  become  developeii 
T^ibercle  again,  particularly  in  cattle,  is  associated  with 
'^'^eous  tumours  in  some  parts  of  the  economy,  particularly  in  the 
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broncliial  glands,  and  an  examination  of  these  in  the  generality 
of  cases — that  is  to  say,  in  those  instances  where  the  tubercular^ 
growths  have  undergone  the  calcareous  change— will  reveal  tha 
the  morbid  product  in  the  bronchial  lymphatic  glands  is  of 
prior  origin  to  the  tubemle :  more  particularly  is  this  conditioa  i 
observed  when  tubercle  is  a  sequel  to  catarrhal  pneumonia, 
disease  where  invariably,  even  in  its  earlier  stages,  these  gland 
are  fuimd  enlarged,  the  whole  lymph  paths  filled  with 
catarrhal  cells,  and  the  endothelial  ceUs,  lining  the  strou 
actively  dividing.  At  a  later  stage  caseation  is  seen  commen- 
cing in  the  centre  of  the  accimiulated  cells,  and  this  goes  on 
until  the  whole  becomes  at  first  a  caseous,  and  finally  a  calcareous 
mass — the  secondary  growths  or  tubercles  in  the  lung  substano 
(and  these  are  easily  demonstrable  from  abscesses  in  the  lungs),' 
or  in  the  subserous  tissue  of  the  pleura  or  other  serous  membrane, 
being  evidently  less  advanced  in  the  I'ctrograde  change. 

We  €4innot,  however,  look  upon  tubercular  diseases  as  they 
occur  iu  horned  cattle  as  belonging  to  the  same  category  as  the 
plithisis  pulmonalis  of  man — that  is,  an  ulcerative  lung  disease 
— in  its  strictest  sense.  But  similar  conditions,  both  extri^nsic 
and  intrinsic,  lead  to  the  production  and  development  of  a 
chronic  intimmuatory  disease  in  these  animals,  as  well  as  in  the 
pig,  more  rarely  in  tlie  sheep,  and  seldom  in  the  horse,  in  which 
we  find  that  suppurations  have  a  greater  tendency  to  the  dis- 
charge or  liquefaction  of  the  pus  t)ian  in  the  ox,  as  shown 
ordinary  subcutaneous  abscesses,  which  in  the  horse  are  generallj 
acute  and  discharge  their  contents,  whilst  in  the  ox — most 
subject  to  Ihe  scrofulous  iiiOamrnation  of  the  domesticat 
animals — they  aro  generally  indolent,  their  contents  tending 
caseation,  similar  to  tuberculosis  in  man,  and  the  development 
of  tubercle  is  undoubtedly  a  local  manifestation  of  a  consti- 
tutional peculiarity.  llerediULry  predisposition  has  a  marked^ 
inlliience  upon  the  development  of  tubercle.  Predisposition, 
even  in  man,  is,  however,  held  by  some  to  be  more  of  a  tendency 
to  chronic  intiaininations  of  certain  organs,  especially  of  the  lungs, 
mucous  membranes,  aud  lymphatic  glands,  than  to  the  prima 
development  of  tubercle;  the  localized  or  disseuiiuated  tubercular^ 
growtlis  being  secondary  to,  and  resulting  from,  the  direct 
irritation  or  infective  properties  of  the  inflammatory  products. 

According  to  Dr.  Sanderson,  three  things  are  necessary  lor  the" 
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^hlishment  of  phthisis: — (1.)  A  canstituiional  pTedisposition ; 

'  fi)  A  local  irritation,  lexuling  to  an  increased  gro^i^h  of  pre- 

'  lymphoid  structures ;  and  (3,)  A  process  of  infection, 

us  of  which  the  morbid  ^owths  extend  to  adjacent  or 

jftlflted  parts.      This  view  does  not.  however,  meet  with  uni- 

f  Versa]  approV>ation,  and  in  the  opinion  of  many  tiiLercle  may 

|?estdi  from  bad  food,  imperfect  digestion,  or  any  debihtatiog 

jepeTation  or  influence.     Thus,  in  horned  cattle^  it  is  found  that 

i  best  milkers  are  most  prone  to  **  pining,"  or  consumption. 

er  food  or  an  inibealtliy  digestion  give  rise  to  diseiise 

'  diminishing  the  quantity  or  deteriorating  the  quality  of  the 

[dtnnents  of  nutrition. 

It  is  also  observed  that  excessive  acidity  exists  in  the  alimentary 
Lcand  in  phthisis.      Tliis  excess  of  acid  is  said  to  render  tlie 
l^alimniinous  constituents  of  the  food  easily  soluble,  whilst  tlie 
llkuline  properties  of  the  saliva  and  pancreatic  juice  are  more 
I  Uian  neutralized,  and  rendered  incapable  either  of  transfolinin^- 
the  starchy  constituents  of  vegetable  food  into  sugar,  or  of  so 
prei>aring  fatty  matters  introduced  into  the  system  as  to  renaer 
tliem  easily  assimilable.     Hence  an  increased  amount  of  albumen 
enters  tlie  blood,   and   has   been   found  to  exist  tliere  by  all 
cliemical  analyses,   while  fat  is  largely  suj^plied  by  the  ab- 
iotption  of  the  adipose  tissues  of  the  body,  causing  the  emacia- 
tion wliich   characterises   the   disease.      In  deep   milkers  the 
deficiency  of  fatty  materials  in  the  blood  may  be  simply  due  to 
their  mpid  removal  from  the  body  by  the  mammaiy  gland ;  and 
in  addition  to  the  influence  of  this  direct  drain  upon  the  system, 
litate  of  chronic  indigestion  often  exists  from  improper  feeding, 
Wiiat  of  exercise,  and  from  being  kept  in  a  continual  artiflcial  state. 


AHTrFIClAL  PRODUCTION  OF  TUBERCLE. 

ViDemin*  Burdon  Sanderson,  Wilson  Fox,  Cohnheim,  Klebs, 
^^'d  others  found  that  by  inoculating  guinea-pigs  antl  rabbits 
^h  tuberculous  or  chronic  inflammatory  products  under  the 
"tin, small  indurated  caseous  nodules  became  develojied  at  the 
^t  of  operation ;  that  the  next  lymphatic  glands  had  uoder- 
^ne  hyperplastic  enlargement,  and  that  the  lungs,  liver,  serous 
^*^branes,  and  other  organs  pixisented  a  greater  or  less  number 
^^  *njall,  grey,  translucent,  hard  bodies,  identical  with  miliary 
,  and  that  the  or<>:ans  so  affected  increased  in  bulk  and 
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weight  to  an  abnormal  degree.  Hence  it  was  concluded  that  tnb*fi 
could  be  propagated  by  inoculation;  but  further  experimentt, 
gone  to  show  that  the  same  internal  lesions  may  be  induced 
introduction  of  otiter  forms  of  growths,  of  decomposing  heal 
tissue^  or  of  the  products  of  local  inflammations,  or  by  the  ictm 
duction  of  an  ortlinary  irritant,  such  asaseton  beneath  the  akin, 
and  thus  it  was  found  that  there  was  nothing  very  specific aboflt 
it.  Again,  if  a  guinea-pig  be  inoculated  with  pus,  if  it  does  qi 
die  from  acute  pya?mia  shortly  after  its  inoculation,  it  h 
that  tubercular-like  masses  become  developed  in  various  oitpa 
of  the  body ;  hence  it  is  concluded  that  the  rodentia,  and  partictfc 
lariy  guinea-pigs,  are  very  peculiar  creaturea  Professor  Beaoct 
failed  to  propagate  tubercle  by  inoculation  in  the  rabbit. 

The  experiments  of  Sanderson  and  others  have,  howevel 
proved  tliat,  in  some  animals  at  least,  tubercle  can  be  anificidlj 
induced  by  exciting  a  simple  local  inflammation  of  the  ikil 
and  Rilbcutaneous  tissues.  These  throw  much  light  upon 
occurrence  of  tubercular  growths  as  sequela*  to  infiammalioo 
and  as  it  is  proved  that  the  exudate  of  a  local  inflammation  i 
guinea-pigs  tends  to  become  caseous*  it  is  fair  to  conclude  th 
the  same  tendency  exists  in  cattle,  whicli  are  most  prone  of  our 
patients  to  tubercular  disease,  in  the  lymph  of  pleuro  or  broncho 
pneumonia,  thus  proving  the  concluions  of  Buhl.  '*  that  tuben^kin 
the  majority  of  cases  was  due  to  the  absorption  of  caseous  roatffr ' 

Some  years  ago  I  was  much  impressed  with  the  contotgii>us  of 
inoculable   nature  of  tubercle,  more  especially  amongst  Kink 
having  found  tliat  birds  became  diseased  and  died  after  I  1 1^ 
introduced   into   cages  previously   occupied    by   others  w[utU 
had  died  from  what  w^as   supposed  to  be  tubercle,      Furtlier 
experience  has.  however,  convinced  me  that  the  disease  i  ' 
which  tlie  birds  suffered  was  not  tubercle  at  all,  but  pyj  - 
and  I  have  since  induced  the  same  symptoms  and  jXA<i  mv>'t'-' 
appeanmces  by  inoculating  with  pus,  and  by  keeping  binU  i^ 
dissecting  rooms* 

Whilst  maintaining  my  opinion  that  tubercle  ia  endogaKHtft 
and  due  to  the  absorption  of  tlie  caseous  product  of  a  precediflff 
inflammation,  and  that  the  experiments  to  prove  its  contagUJ*^ 
neBs  and  even  infectiousness  do  not  go  beyond  this,  nmif^ 
the  introduction  of  degenerated  products  of  disease  into  ^ 
body  of  a  healthy  animal ;   I  feel  bound  to  state  that  nutf^X 
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lOtB  liave  been  made,  some  proving  the  contagious- 
and  infectiousness  of  tubercle^  and  some  disproving  its 
ific  or  infecting  qualties;  and  the  experiments  of  Villemin, 
;hauveau,  Klebs,  Gerlach,  Bagge,  Semmer,  (lunther  and  Harms, 
Ito,  Biffi,  and  Vergad  may  be  arranged,  according  to  Bollinger, 
ider  the  following  heads : — 

1.  Ingestion  of  tubercular  matter  deri^'^ed  from  man*  In  two 
yigs  and  two  rabbits,  a  negative  residt  In  one  pig,  enlargement 
cf  Peyer's  patches  and  mesenteric  glands,  and  cheesy  degenera- 
tion of  parts  of  these. 

1  Ingestion  of  tubercular  matter  from  the  ox ;  fresh  glands, 
oseous  matter,  the  contents  of  the  bronchi  Animals  experi- 
ffienled  upon : — Five  sheep,  two  goats,  four  pigs,  eight  dogs,  a 
number  of  cats,  twenty  rabbits,  one  porpoise,  eight  pigeons, 
negative  result  with  the  dogs  and  cats ;  result  nearly  always 
positive  with  the  pigs,  sheep,  and  goats*  Moat  frequently  with 
tie^e  aaimals  there  was  caseous  degeneration  of  the  intestinal 
lancous  membrane,  mesenteric  glands,  sometimes  the  cervical 
glands,  and  the  lungs.  In  three  sheep  there  was  real  **  tabies 
mtsenterica.**  With  the  rabbits,  the  ingestion  of  raw  tubercular 
Matter  produced  results  sometimes  positive,  somctiuii.\s  negative. 
Inoneiustance,  the  ingestion  of  boiled  tuberculous  lymphatic 
glands  engendered  general  tuberculosis ;  but,  on  the  other  band, 
Wled  tubercles  had  no  injurious  eftect  on  live  rabbits.  And  a 
pig,  fed  with  the  same  material,  only  exhibited  after  death  tume- 
fiiction  of  the  mesenteric  glands.  Cooked  or  uncooked  tubercles, 
pveQ  to  other  rabbits,  infected  them;  and  the  ingestion  of  tubercles 
from  an  ox  infected  a  porpoise,  but  had  no  action  on  two  pigeons. 
Uie  ingestion  of  caseous  pus  alone  had  no  effect  on  a  sheep. 

1  Ingestion  of  flesh  from  tuberculous  oxen,  or  those  arti* 
tcially  infected.  Positive  result  in  three  pigs ;  general  tubercu- 
Wg or  alterations  in  the  lymphatic  glands.  In  one  pig,  leuctemia, 
scrofula,  and  tuberculosis.  Eesult  always  negative  with  rabbits 
*lieii  fed  with  raw  or  cooked  flesh, 

^  higestion  of  the  milk  of  a  tuberculous  cow.  Three  pigs, 
three  calves,  one  sheep,  two  goats,  two  cats,  and  fourteen  rabbits. 
^0  the  three  pigs,  miliary  tuberculosis,  and  lesions  analogous  to 
^se  of  scrofula  ;  in  the  two  cats,  a  negative  result :  a  positive 
"^^t  in  two  rabbits ;  a  negative  result  in  fourteen  rabbits  fed 
*itli  tW  boUed  milk. 
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Bollinger  tliinks  it  possible,  or  rather  probaWe,  that  itit^ 
nal  tuberculosis,  consecutive  to  pulmonary  phthisis,  may 
];roduced  by  tlie   sputa  swalloweil  passing  into  the  intestn 
HtJ  also  thinks  it  demonatrated  that  scrofula  and  tuljercalfii 
are  only  two  forms  of  the  same  disease,  at  different  periodi<i 
development. 

Experiments  have  also  been  made  with  the  \^ew  of  pn 
the  tmnsmissibility  of  tubercle,  not  only  by  inoculation 
ingestion,  but  by  infection  through  the  medium  of  ihc  hmAii 
line  particles  of  tubercular  sputa.     The  animals  exp<3rimenti 
upon  were  compelled  to  breathe  for  several  hours  daily  in  i 
chamber,  in  the  air  of  which  fine  particles  of  phthisical  t% 
toration  from  persons  with  cavities  in  their  lungs,  mixed  wid 
water,  and  rendered  into  tine  particles   by  a  steam  atouiiai 
Dogs  alone  were  experimented  upon,  as  they  rarely  suffer  (rt 
tubercle.      Eleven  animals  were   experimented    upon,  and 
were  killed  in  a  period  varying  from  twenty-five  to  foity-fifl 
days,  and,  with  one  doubtful  exception,  presented  well  develop 
miliary  tubercles  in  both  lungs,  and  in  most  of  them  tukn 
were  also  found,  but  to  a  smaller  extent,  in  the  kidneys,  aodt 
a  smaller  extent  in  the  liver  and  spleen.    Microscopical  exa 
nation  was  in  accordance  with  the  naked  appeamucea. 

These   expcriaients   were   conducted   by   Dr,   Tappeiniei 
Meran,  and   a  preliminary  account  of    them    led    Dr. 
Scliottelius  to  make  similar  ones,  not  only  witli  the  - 
phthisical  individuals,  but  also  with  that  of  person- 
from  simple  bronchitis,  and  with  pulverised  cheese,  biain,  i 
cinnabar.     The  result  was  that  miliary  tubercles  %vere  found  is 
the  lung  in  all  casas.  and  in  equal  quantity  with  both  phtliLsic^ 
and  bronchial  sputum.     Cheese  produced  a  smaller  quantilJi 
pulverised  brain  still  less,  and  the  cinnabar  least  of  all,  merdjl 
lew  whitish  tubercles  w^ith  pigmented  centres,  with  an  mU 
stitial  deposit  of  the  substance  which  had  caused  no  inflamnifttfli] 
reaction.     Tappeiuier  has  also  experimented  with  calves*  br 
in  two  cases,  but  with  purely  negative  results,     No  changc3  i 
the  lung  followed  such  as  resulted  from  the  inhalation  of  tub 
culous  sputum. 

*•  The  experiments,"  says  the  editor  of  the  Lancet,  Ndve©^ 
23,  1878,  "  are  of  much  interest,  but  they  need  a  repetitioB  on  ^ 
lai'ge  scale,  in  order  that  the  discrepancies  may  be  removiA 
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before  much  weight  can  be  attached  to  them  as  evidence  of  a 

specific  influence  of  phthisical  sputum.  They  unquestionably 
show,  however,  that  the  inhalation  of  foreign  organic  matter  will 
cause  tubercles  in  animals  naturally  predisposed  to  their  develop- 
ment The  appearance  of  granulations  in  other  organs  than  the 
lungs,  in  some  of  Tappeinier's  experiments,  is  a  fact  of  great 
importance, 

"  Whether  tuberculous  matter  producer  tubercle  when  given  in 
this  manner  more  readily  than  other  substances  or  not,  it  appears 
certain  that  the  inhalation  of  these  substances  is  more  efl'ective 
than  their  administration  by  the  alimentary  canal  Tliese  facts 
are  of  great  importance  in  regard  to  the  question  of  the  con- 
tagiousness, of  phthisis," 


DIVISIOKS, 

Tubercular  diseases  as  they  occur  in  cattle  may  he  classified 
under  three  heads: — \st.  Tubercular*  Bi/saUcn/ ;  2d,  Granular 
Inflmnmation  ;  3rf,  Scrofulous  infiltration  of  Glands. 
~  Ist.  TitberculaT  or  Chronic  Di/smla'i/. — The  only  common 
rative  disease  which  has  its  origin  in  tubercle.  Phthisis 
pulmonalis,  or  ulcerative  lung  disease,  rarely  exists  in  the 
Ijovine  tribe.  In  tliis,  as  well  as  in  its  homologue  in  man,  the 
lower  parts  of  the  intestines  are  tlie  seat  of  the  growth  and 
ulceration.  In  chronic  dysentery  the  tubercle  grows  in  the  sub- 
mucous tissue,  and  elevates  the  mucous  membmne  over  the 
granulations.  The  growths  degenerate  and  suften;  new  granu- 
lations spring  up  between  the  degraded  ones  j  these  also  degene- 
rate and  soften,  and  a  fusion  of  the  whole  very  soon  tilces  place. 
The  circulation  is  impeded,  the  mucous  membrane  is  removed, 
and  deep,  pit-like  ulcers  form,  wiiich  by  coalescence  become 
large,  with  irregularly  excavated  borders.  The  borders  of  these 
ulcers  are  thick,  and  are  impregnated  with  yellow,  degraded  tuber- 
cular matter,  and  in  some  cases  the  ulcers  penetrate  the  intes- 
tinal walls* 

2(f.  Granular  Inflam'niaHon. — Of  this  there  are  two  kinds, 
namely — (A.)  Caseous  and  Cakarwm  Ttmiours,  non-recognisable 
prior  to  death  ;  and  (B.)  Tuberculosis  of  Lungs,  Serous  Membranes, 
and  Glands,  preceded  or  accompanied  by  wasting,  debility,  a 
general  mal-coudition  of  the  body«  and  elevation  of  temperature. 
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(A,)  Cascoiis  Tummirs. — If  the  history  of  cattle,  slaugli 
sometimes  in  the  priiiiest  condition,  in  which  theses  tumcuiti 
found  could  be  traced,  it  would  in  all  probability  V»e  di» 
that  at  some  prior  period  they  had  sutfered  from  capillary  1 
cliitis^pleuro^piieuiiioiiia  conUi^iosa.or  other  inflammatory  dii 
In  many  iiistimces  this  has  been  done,  but  it  is  impossible  ioi 
cases,  as  cattle  ai^e  often  chanj^iii;;;  owners.  It  is,  however  fai 
to  assume  tliat  such  is  the  Ciise,  and  we  are  wai'ranted  in  1 
assumption  by  actual  facts  whieli  have  been  oljserved.  Witl 
my  own  experience  I  have  known  numbers  of  cattle  recov* 
pleuro-pneumonia,  and  re^'ain  the  best  of  apparent  healli 
in  whose  bodies,  after  slau;^hber  for  human  food,  immense 
cumscribed  tumours,  or  masses  of  so-called  tubercular  msLiU 
have  been  found  in  the  lungs,  pleura,  peritoneum,  sides  of 
diaphragm,  and  in  various  glands,  mesenteric,  liver,  kidneys^  i 
These  masses,  called  '*  an*;le  berries  or  grapes  *'  by  butcher 
in  size  from  that  of  a  small  pea  to  a  hen's  eg;^  or  larger. 
often  confluent,  and  one  apparent  mass  sometimes  weighs  ] 
]>ounds,  whilst  in  the  aggregate  they  may  weigh  many  atoft 
When  cut  into  they  are  invariably  found  to  consist  of 
material  intermixed  with  calcareous  njatter.  Micros 
examined,  they  are  seen  to  be  made  up  of  shrivelled 
nients,  oil  globules,  cbolesterine,  and  lime  salts. 

The  flesh  of  such  animals  is  very  often  of  a  fair  or  ev 
superior  description,  and  the  only  question  of  importauce 
connection  with  the  matter  is,  whether  the  flesh  is  fit  for  human 
food.     This  question  is  asked,  because  very  often  such  tl^ 
condemned  by  market  inspectors.     If,  however,  we  can 
ti*oin  our  mind  to  consider  that  these  masses  are  mere  gr 
^that  in  fact  they  are  no  more  injurious  to  the  quality  t>i   .h^ 
flesh  than  warts  or  other  excrescences  on  the  skin — the  fcrliug 
of  Rtar  may  be  overcome.     I  am  of  opinion  that  these  exeres* 
eences   are   mere   results  of  a  previous   and   perhaps  il' 
inflammation ;  that  tiie  products  of  such  inflammation  ai^  l^ 
localized,  whereby  they  are  prevented  from  injuring  the  pimni 
economy ;  that  in  fact  they  are  as  much  external  to  t  ^ 
economy  of  the  animal  as  so  many  excrescences  in  ti.^ 
tumours  in  any  part  of  the  body,  and  that  if  they  are  carefuJJy 
I'emoved,  and  the  membranes  and  structures  in  which  dieyanJ 
iuibeddcd  and  from  whicli  they  grow  carefully  dissected  out.  tije 
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'flesh  is  perfectly  good,  fit  for  any  mtin's  table,  and  that  it  is  a  pity 
to  destroy  valuable  and  nutritious  human  food  because  the  term 
tuberculosis  has  been  applied  to  the  tumours. 

(B,)  Oranular  inflammations  arising  from  cacJiexia  or  Mood 
crnm^. — The  cachexia,  inherited  or  arising  from  the  absorption 
of  the  products  of  an  intlanimation,  may  precede  the  formation 
of  the  graniUia,  or  may  result  from  softening  of  them,  and  tlie 
absorption  of  the  softened  pniMlucts.  In  the  latter  ca,se  sif^nts  of 
ill  health  appear,  excited  perhaps  by  parturition,  a  slight  cold, 
indigestion,  or  some  other,  perhaps  trivial,  cause ;  tlie  illness 
continuing  longer  than  usual,  and  the  animal  being  fat  and  in 
good  condition,  is  slaughtered  to  prevent  loss,  and  the  post  mor- 
tem reveals  the  presence  of  the  above-described  tumours.  In 
this  case  some  of  the  tumours  will  be  found  in  a  softened,  semi- 
fluid condition,  to  the  absorption  of  Mhich  the  continuance  or 
aggravation  of  the  tri\4al  illness  is  due ;  thus  the  whole  body 
becomes  empoisoned  and  the  flesh  unfit  for  human  food.  The 
varions  structures  of  the  body  will  be  found  pale,  watery,  pitting 
under  pressure,  and  prone  to  rapid  decomposition. 

In  deep  milkers,  and  in  some  highly-lired  cattle,  the  cachexia 
may  precede  and  accompany  the  tuberculosis,  and  generally  the 
earliest  signs  are  those  of  uuthriftiuess,  and  deteriomtion  in  the 
quality  of  the  milk,  which  becomes  thin  and  watery,  although 
for  some  time  it  may  keep  up  in  quantity.  If  the  cow  be  in  calf 
alKution  is  apt  to  occur;  if  not  pregnant^  tbe  condition  called 
nymphomania  is  frequently  present  The  appetite  is  capricious ; 
the  mucous  membranes  pale ;  a  dry  cough  of  a  dull  character 
exists;  the  skin  looks  dull,  the  hair  dirty;  the  animal  does  not 
lick  itself,  and,  in  the  white  parts,  the  skin  is  often  observed  to 
I  l>e  yellow.  Emaciation  now  proceeds  more  or  less  rapidly ;  the 
cough  becomes  troublesome,  but  there  is  no  expectoration  or 
discharge  from  the  lungs.  The  digestive  organs  are  weak,  the 
rumen  prone  to  tympunitis,  and  diarrhcea  sets  in,  which  soon 
renders  the  animal  a  mere  bag  of  bones.  AusculUition  and 
percussion  may  find  the  lungs  and  contents  of  the  thorax 
diseased  or  otherwise.  There  is  generally  some  degree  of  pain 
and  tenderness  evinced  by  the  animal  when  the  sides  are 
sharply  stmck  or  pressed  upon,  and  very  ofteu  a  friction 
(pleui'al)  sound  is  heard.  In  many  case«  the  thoracic  cavity 
becomes  more  or   less    filled  with   fiuid,  and   the   abdomen 
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enlarges  from  ascites.    Thase  are  uncertain  conibinations,  j 
a  post  ffwrtem  may  reveal  the  tubercular  matter  on  the  me 
stinum,  pericardium,  peritoneum,  in  the  mesenteric  glandsj 
all  of  them.    WHicn  the  tubercle  is  found  in  the  mesenteric  i 
the  term  *'  tribes  mesenterica  "  has  been  applied  to  the  dis 

Tliis  fonn  of  **  wasting,"  "  consumption,"  or  **  pinini^' 
by  which  the  disease  is  known  in  various  parts  of  the  cou 
is  very  often  hereditar)%  and  I  ha%^e  frequently  seen  it  < 
havoc  amongst  many  herds,  in  the  breeding  of  which  m  \ 
tion  had  been  paid  to  stoutness  as  well  as  beauty  of 
mation. 

It  is  not  only  hereditary  but  congenital,  and  I  have 
calf  three  months  old,  which  had  thriven  well  until  within  I 
or  three  days  of  its  death,  filled  with  caseous,  calcareoiia^  i 
grey  tubercular  tumours.     In  this  calf  the  w^hole  of  the  \ 
membranes  were  affected,  the  pleura  and  peritoneum  cover 
calcareous  and  caseous  tumours,  which  must  have  been  (o 
in  liiero,  and  the  arachnoid,  with  tubercle  in  its  early  i 
of  development,  presenting  in  a  most  remarkable  ma 
appearance  figured  in  (a.)  tig.  15,  page  389.    The  large  Ij 
cells  were  very  numerous  and  very  distinct.     The  mother  of  \ 
calf  seemed  a  healthy  animal^  but  was  of  a  spare  torm,  i 
had  a  capricious  appetite. 

Another  calf,  in  a  condition  very  similar,  was  sent  to  tiie  ^  | 
Mr.  Boithwick,  Kirkliston,  in  which  the  internal  cliangi- 
analogous* 

3rf.  Scrofulaus  infiltraiion  of  Glands,  or  Tubercle  with  r 
manifeatatimis, — The    formation  of    tnbercidar    or    sen 
tumours  is  not  an  infrequent  manifestation  of  the  tulx;     - 
diathesis,  not  only  in  well-bred  cattle  and  deep  milkera.  biitm 
the  hill  cattle  of  many  districts,  and  particularly  anu  •  ;  '  '"  ^' 
reared  upon  heavy  clays  and  undi-ained  lands.     In  Sc^ 
turaoui-s  are  commonly  called  "dyers'*  or  "croels,"  an 
sent  themselves  as  haixl  tumours  in  the  parotid  or  sui 
lary  regions,  appearing  at  first  as  round,  moveable  n 
which  gradually  enlarge,  and  finaUy  become  adherent  to  tbu  siou, 
which  inflames  and  tinally  ulcerates,  leaving  a  raw  unhealthy 
ulcer,  from  which  an  ichorous  or  sanious  discharge  continue*  w 
issue.     Abscesses  sometimes  form  in  these  regions :  tln^se  rooit 
not,  however,   be    confounded   with    scri.»fuluus    ulcers.     Tl-* 
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le  abscess  suppurates,   bursts,   and    heals   up  again.      The 

[!rofulou3  ulcer  has  no  tendency  to  heal,  but  rather  to  spread, 

Jand  in  many  cases  multiple  ulcers  will  form  in  the  enlarged 

glandular  mass.    As  the  tumours   increase  in   size^ — and  this 

Jincreose  occurs  whether  ulceration  is  established  or  not — the 

[pharynx  and  lar>Tix  are  often  pressed  upon,  and  breathing  and 

leglutition  become  difficult. 

Tvhcrculav  arthiitis. — In  herds  predisposed  to  tubercle,  it 

will  be  often  witnessed  that  some  of  them  become  lame  from 

no  assignable  cause.    The  lameness  is  generally  irremoveable, 

and  post  maricm  examination   reveals   that  it  has  been  due 

to  tubercular   inflammation  of  a  joint  or  joints.     It  is  well 

^to  keep    this   in   remembrance,   as    many   cattle    have    been 

Jy  tortured  by  attempts  to  remove  by  violent  remedies — 

as  firing,  blistering,  &Ct — what  from  its  nature  is  irre- 

moveable,     Tlie  history  of  the  herd,  and  of  its  tendency  to 

[tubercle,  will  enable  the  practitioner  to  pronounce  upon  the 

Kiature  of  the  lameness,  and  to  prescribe  a  rational  course  of 

|treatment — (See  Frinciples  and  Fractice  of  VdtriiuiTy  Surget^y, 

page  231.) 

In  the  horse  tuberculosis  is  very  rarely  witnessed,  the  growths 

l^ometimes  supposed  to  be  tubercular  being  l}miphomatous  for- 

pnations,   which   differ   from   tubercle   in   having   little   or  no 

Itendency  to  caseation. 


TKEATMENT. 

If  the  disease  has  passed  beyond  the  very  earliest  stage,  it  is  a 
I'aste  of  time  and  money  to  treat  animals  suffering  from  tuber- 
cular consumption.     It  is  far  better  to  slaughter,  and  make  the 
(best  of  them ;  and  in  all  cases  it  is  better  to  make  the  animak 
it  for  the  butcher  by  ceasing  to  milk  them,  giving  fattening  food, 
^BUch  as  oil-cake  and  good  hay,  avoiding  grasses  and  roots,  as 
they  tend  to  produce  intligestion,  diarrhcea,  and  an  acid  condition 
of  the  digestive  apparatus,  and  by  administering  cod  liver  oil  in 
such  quantities  as  the  animal  may  digest  and  assimilate — ^say 
I  from  six  ounces  to  hatf  a  pint  daUy  ;  if  purgation  is  not  induced, 
[the  latter  quantity.      The  od  is  best  given  mixed  with  lime 
I  water,  and  smaU  doses  of  oil  of  turpentine  may  also  be  added 
|w*ith  advantage,  particularly  if  there  be  a  tendency  to  indigestion, 
Itympanitis,  or  diaiTha^a. 
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TnaimtfU  of  scrofttlom  glands. — ^Avoid  all  irritants  in  the 
shape  of  blisters,  iodine,  or  caustics  of  every  description.  If 
ulceration  is  established,  dresa  with  charcoal,  or  a  mixture  of 
carbolic  acid  and  chalk,  and  feed  the  animal  for  the  batcbeXi 
if  not  too  late,  as  quickly  as  possible  give  cod  liver  oil,  and  an 
occasional  ferruginous  tonic.  If  the  breathing  is  impeded, 
tracheotomy  may  be  performed,  provided  the  appetite  be  good 
and  deglutition  easily  performed  ;  but  if  the  appetite  is  capricious, 
deglutition  performed  with  difficulty,  or  if  there  be  signs  of 
wasting  or  *'  pining/'  or  a  tendency  to  diarrhoea,  the  first  loss 
is  the  better. 

STRUMOUS  ABSCESSES* 

In  the  Provisional  Nomenclature  of  l}ma^es  adopted  by 
the  lioyal  College  of  Physicians,  London,  tubercular  diseases 
are  considered  under  two  heads,  namely^(l.)  Scrofula  with 
tubercle ;  and  (2.)  Scrofula  without  tubercle.  This  latter  con- 
dition is  witnessed  in  the  sheep,  in  which  the  tubercular  nodiUe 
is  rarely  spontaneously  developed.  This  ruminant,  however,  is 
prone  to  suffer  from  a  coudition  similar  to  that  wliich  leads 
to  the  growth  of  tubercle  in  the  ox  and  other  animals,  and  in 
which  strumous  or  scrofulous  abscesses,  commencing  in  the  con- 
nective tissue  about  the  jaws,  neck,  and  face,  or  as  results  of 
inflammation  of  the  Ijinphatic  glands  (strumous  adenitis)  of  the 
submaxillary  space  ai^  developed. 

These  abscesses  often  appear,  without  any  premonitory  signs 
of  ill-health,  as  hard  swellings,  which  sooner  or  later  suppurate 
inipcrfecily,  or  burrow  deeply  in  all  directions ;  at  first  they  are 
not  painful,  but  often  become  very  much  so,  and  may  multiply 
rapidly,  appearing  between  the  jaws,  on  the  neck,  about  the  ^es, 
lips,  and  nostrils,  and  occasionally  upon  other  parts  of  the 
body,  causing  swelling,  preventing  the  sheep  from  feeding,  and 
rendering  the  breathing  difficult  and  snoring.  In  some  instances 
swelling  of  the  face  and  discharge  from  the  nose  are  observed 
previous  to  the  development  of  the  tumours. 

Young  animals,  particularly  young  fast -growing  tups,  if 
exposed  to  cold,  are  especially  subject  to  this  disease,  but  older 
animals  of  both  sexes,  as  well  as  lambs,  are  not  exempt 

If  these  abscesses  are  opened,  the  quantity  of  pus  contained 
within  them,  not  always   commensurate  with    their  size,  is 
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generally  tbick,  and  flows  terdily,  but  afterwards  becomes 
tliin,  and  more  or  less  ichorous ;  it  is  surrounded  by  a  thick 
sac  of  low  fibrous  material,  like  the  walls  of  aa  old  ulcer,  and 

iuuses  are  often  found  running  from  the  cysts  into  the  sur- 
rounding structures.  Microscopically  examined,  the  pus  is 
found   to   consist  of   ordinary  pus   cells,  ratlier  shri%'elled  in 

ppearance,  but  showing  no  tendency  to  caseation.  In  many 
instances  the  tumours  undergo  little  or  no  change  for  two  or 
three  years,  the  sheep  seemingly  suffering  no  inconvenience ; 
but  in  other  cases  the  animal  loses  flesh  rapidly,  the  wool  falls 
off  in  patches,  sjrmptoras  of  fever  manifest  themselves,  a  cough 
is  now  and  then  heard,  and  the  sufferer  dies  from  exhaustion, 

naemia,  and  sometimes  dropsy.  The  flesh  in  this  advanced 
Btage  id  pale  and  watery,  but  if  an  animal  be  slaughtered  in  the 
earlier  stages,  it  is  fairly  good 

The  post  mortem  appearances  are  often  quite  local,  merely 
^collections  of  pus  in  the  various  thick- walled  abscesses  observable 

efore  death ;  the  pus  will,  however,  lie  found  to  have  burrowed 

rom  the  abscesses  in  various  directions  into  the  surrounding 
tissues.  Now  and  then  some  degree  of  ulceration  of  the  nasal 
mucous  membrane  may  be  detected,  and  abscesses  found  in  the 
lungs,  bub  these  two  latter  conditions  are  by  no  means  constant 
Strumous  abscesses  in  sheep,  or  the  conditions  which  lead  to 
their  formation,  do  not  seem  to  be  hereditary,  as  the  stock 
of  many  tups  affected  with  them  remain  quite  free  from  the 
disease,  provided  they  are  not  exposed  to  that  cause — namely, 

lid — which  induces  it  in  the   progeny  of  those  which  have 

ever  lieen  affected. 

Treatment — The  cause  or  causes  being  removed,  it  will  be  neces- 
to  open  the  abscesses  as  soon  as  pus  can  be  detected  in 
them,  a  matter  of  some  difficulty,  as  their  walls  are  very  firm  and 
unyielding;  however,  if  by  firm  pressure  with  one  hand,  and 
manipulation  of  the  tumour  with  the  other,  the  pus  c-an  be  felt 
fluctuating  slightly^  the  operator  need  not  hesitate,  but  make  a 
bold  incision,  press  out  the  semi-fluid  matter,  and  dress  the  wound 
%vith  some  digestive,  such  as  turpentine  liniment.     The  parts 

re  to  be  kept  clean,  dressed  daily,  the  wounds  prevented  from 

losing  too  quickly,  and  the  animal   fed   liberally.     A  small 

uantity  of  sulphate  of  iron  in  the  food  often  assists  the  recovery, 
varying  degree  of  swelling  may  exist  for  a  time  after  the 

ounds  have  healed. 


CHAPTER    XXXVL 
SPOBADIC   BISEASES— continued. 


(IL)  DIETETIC  DISEASES. 

l^  order  that  the  health  of  the  animal  bo<ly  may  be  duly  i 
tained,  it  is  necessary  that  the  various  kinds  of  food  sboul 
sufficient  in  quantity  and  undeteriorated  in  quality.     It  i*  t 
necessary  that  the  food  contain  at  least  three  classy  of  con 
tuenta,  each  of  which  plays  an  important  part  in  suppljriijgl 
various  wants  of  the  economy.     These  constituents  are- 
Nitrogen,  which  seems  most  fitted  to  nourish  muscular  aad  ( 
albuminoid  tissues ;  on  this  account  the  substance  containin 
has  been  called  i>lastic  or  nitrogenous  food*     Substances  M& 
m  nitrogen,  and  having  an  excess  of  carbon  or  hydrogen,j 
called  (2.)  liydrocarbons :  these  supply  materials  which  and^j 
combustion  in  the  body,  and  assist  in  maintaining  animid  i 
If  this  hydrocarbonous  or  respiratory  element  also  contain  j 
it  assist-s  in  maintaining  the  animal  heat,  and  in  tlie  assimil 
of  the  ni  trogenous  compounds.    Food  must  also  contain  (;l)  i 
materials,  in  order  that  tlie  solid  structures  of  the  body  be  I 
and  maintained  in  health ;  the  saline  constituents  also  tm\ 
the  processes  of  assimilation  and  elimination,  of  eanying 
materials  into  the  system  and  old  materials  out  of  iL    If  th 
constituents  are  absent*  or  are  present  in  undue  propoTi 
health   cannot  be  maintained,   and    common    experience 
taught  us  that  all  animals  are  kept  in  the  best  heallh 
fed  on  a  mixture  of  food. 

Although  chemical  analyses  have  enabled  us  to  knew] 
quantities  of  nitrogen,  carbon,  &c.  contained  in  tlie  food,  it  i 
not  follow  (as  General  Fitzwygram  justly  remarks)  *'thiil| 
food  which  possesses  these  constituents  in  the  greatest  t 
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,  produce  the  most  beneficial  results.     Digestibility,  readineas 

ition.  absence  of  unduly  heating  properties,  and  many 

qualities,  are  needed  in  order  to  make  a  substance  pos- 

the  necessary  ingredients  available  as  food.    Chemistry 

lu^ble  but  not  an  infallible  guide,  and  its  indications 

to  be  tempered  by  the  test  of  experience." 

ofessor  Dick  said  that  a  horse  may  be  kept  without  work, 

K  taking  a  little  exercise,  in  fair  conditi<ni  on  12  Iba  of  hay 

.  5  lbs.  of  oats  per  day ;  but  if  a  gootl  amount  of  work  is  to 

!  got  out  of  it,  the  horse  should  have  14  lbs.  hay,  12  lbs.  oats, 

2  lbs,  beans.     In  this  diet  of  the  horse  at  rest  there  are 

'2  ounces  of  flesh-formers,  and  150  ounces  of  heat-givers  and 

kmakera;  and  in  the  work  diet  there  are  251   ounces  of 

rbons,  and  59' 1  ounce  of  nitiTjgenous  constituents. 

litis  not  my  intention  to  enter  into  a  lengthy  discussion  on 

[)ve  subject.     My  experience  leads  me  to  conclude  that  the 

laid  down  by  Professor  Dick  is  too  limited  ;  that  it  is 

to  give  to  a  horse  at  re^t  several  pounds  more  com 

rday  in  order  to  keep  it  in  good  health.     Every -day  experience 

bes  us  that  no  horse  can  be  kept  in  health  without  exercise, 

I  no  horse  taking  sufficient  exercise  to  keep  it  in  health  can 

Btain  its  vigour  and  flesh  on  5  lbs*  of  oats  per  day. 

I  am  also  of  opinion  that  all  horses  at  work  should  have  a 

tare  of  oats,  beans,  and  hay ;  say  14  lbs.  oats,  and  2  lbs,  to 

llbg,  of  beans  per  day.     1  find  this  t-o  be  the  clieapest  and  best 

t  food.    It  must  be  given  either  whole  or  cnished,  dry,  and  it  is 

IrftnUgeons  to  mix  it  with  chopped  hay.     The  quantity,  how- 

T,  must  vary  with  the  size  of  the  animal 

The  corn  and  hay  must  also  be  of  good  qualitj%  sweet,  free 

oni  mildew,  well  harvested,  old,  and  diy. 

For  further  information  on  the  subject  of  feeding,  the  reader 

referred  to  Sellar  and  Stephen's  Physiology  at   ilie  Farm; 

tteral  8ir  F.  Fitzwygram's  Horses  and  Stables;  Low,  Hayfair, 

ilcker,  and  others, 

I  Efeei^  of  over-feeding. — Too  much  hydrocarlx)nous  food  favoui^s 

J  development  of  fatness  and  obesity.     This  is  well  seen  in 

.dogs  and  cats  fed  on  cream,  sugar,  and  tit-bits  of  various 

Qds.     These  animals  die  before  half  their  days  are  over  from 

ly  infiltration  and  degeneration  of  the  heart,  liver,  and  other 

Lions,  tigers,  and  other  carnivora  kept  in  menageries 
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also  suffer  and  die  from  fatty  degenerations,  and  old 
and  other   fiivo^rite  horses   die   from  the  ^ame  cause, 
pampered  and  fed  with  carbonaceous  food. 

Accumnktions  of  the  flesh-forming  or  nitrogenoa*?  eleraenU J 
the  blood,  and  their  non-elimination,  cause  the  development  j 
many  blood  diseases,  as  has  been  already,  and  will  be  furtl 
shown.     For  example,  over-feeding  on  linseed  cake  indue 
septic  condition  of  the  blood.    Analyses  of  oil-cake  hayd| 
that  it  contains  over  22  per  cent,   of  nitrogenous  ma 
whilst  dried  wheat  contains  only  1247  per  cent  of  albumin 
compounds*     Again,  decorticated  cotton  cake  contains  a  i 
larger  per-centage  of  flesh-forming  matters  than  even  hn 
cake,  and  the  proportion  of  oil  is  higher  than  in  the  best  lia 
cake.     The  following  are  the  analyses  of  the  two  cakes  :- 


DECOItTICATED  COTTON  CAKE, 
A  verttfjt  analysU  of  Atvtn  Sample: 

(VOELCKER.) 

Water,           *         .         .         .  0-28 

Oil, 1605 

AlHuminoiLB  compoundfl|  or  flesh- 

fornaing  nrntten,  .  .  41  '25 
GuM^  mucilage,  luid  digefitible  fibre 

(heat-prod  ueingnubfitAQcea),  16 '45 

Celluli&e,  indigt»til>le  fibre,     *  8*92 

Mmend  mnttere,  aali,      •         •  8 '05 


lOO'OCI 


OIL^AKS. 

(FBOrBBSOS  JOBSfSIQir.) 

Water,          .         ,         .        .  ttT 

Mudlago^     .         ,         ,        .  S9l 

Albumen  and  gluten,     •        ,  S3i 

Oil, U^ 

Husk,  .....  H 
^ah  and  sand,       •        ,        . 


The  nitrogen  of  the  food  is  not  all  assimilated  in  the  ; 
and  a  large   portion  parses   away  with  the   excreta :  on  thi 
account  the  dnng  produced  by  cake*fed  stock  is  particuli 
valuable*     Should  anything  occur  to  interfere  with  the  functio 
of  the  excretory  organa.  the  nitrogenous  compounds  accumulal 
in  the  sy.stem,  and  there  set  up  a  variety  of  diseases  mare  ( 
less  grave  and  important     It  will  thus  be  seen  that  great  ( 
and  discrimination  are  to  be  exercised  in  feeding  stock  ttj 
highly  uutritious  food;   and  provided  the  feeder  has  an 
more  to  the  maintenance  of  the  health  of  Ids  stock  than  to  I 
richness  of  his  manui-e,  he  will  bear  this  in  mind, 

Wliilst  over-feeding  leads  to  the  development  of  diseaaC" 
deficiency  of  food   leads  to  no  less  grave   results ;    and 
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deficiency  may  relate  both  to  quantity  and  quality.  "  A  defi- 
ciency of  food,"  says  Dr.  Letheby,  "  especially  of  the  nitrogenous 
part,  quickly  leads  to  the  breaking  up  of  the  animal  frame. 
Plague,  pestilence,  and  famine  are  associated  with  each  other  in 
the  public  mind,  and  the  records  of  every  country  show  how  closely 
they  are  related."  It  is  stated  that  in  cases  of  very  gradual 
starvation  an  urgent  feeling  of  hunger  is  not  a  prominent  symj)- 
tom,  and  even  when  it  exists  at  first,  it  usually  soon  diminishes, 
and  is  succeeded  by  a  feeling  of  exhaustion  and  faintness,  and 
even  a  loathing  of  food,  if  abstinence  has  been  long  protracted. 
— (R  B.  Holland.) 

Whilst  it  is  essential  to  health  that  food  should  be  sufficient, 
but  not  over-abundant  in  quantity,  and  that  its  quality  should 
be  so  regulated  as  to .  supply  all  the  wants  of  the  economy,  it 
must  be  confessed  that  the  lower  animals  will  live  for  a  very 
long  period  on  very  common  fare,  provided  it  be  sufficient  in 
quantity,  and  they  are  not  exposed  to  extreme  cold ;  but  to  have 
health,  energy,  and  condition,  both  food  and  water  must  be  good 
in  quality. 

A  dietetic  disease  may  be  defined  to  be  a  morbid  condition  of 
the  body,  brought  about  by  food  or  water  deteriorated  in  quality, 
insufficient  or  over-abimdant  in  quantity,^  or  containing  some 
ingredient  directly  poisonous  or  injurious  to  the  animal  economy. 


CHAPTER    XXXVIL 

SPOEADIC    DISEASES— ccwh'ntt^ 

(IL)  DIETETIC  DISEASES— «m/»ni*c</. 

{a.)  DIABETES  INSIPIDUS,  POLYITRIA,  HYDRrKU- 
(k)  AZOTURIA— (c.)  OXALURIA— <'^.)  RED  WATBi 
—(e,)  ASTHMA,  BROKEN  WIND 

(«.)   DIABETES  INSIPIDUS,  POLYURIA,  HYDUCTIU, 

A  DISEASE  characterised  by  great  thirst,  excessive  dischaigfrf 
urine,  rapid  emaciation,  languor,  and  debility.  In  the  nmjon^  • 
of  instances  it  is  caused  by  deteriorated  food,  but  in  some  a»  I 
it  seems  to  be  due  to  some  constitutional  cause,  producw  | 
through  derangement  of  the  assimilative  functions,  either  ta 
the  digestive  canal,  the  solid  organs,  or  the  blood.  Wbcnj 
induced  by  no  traceable  cause,  and  where  change  of  tliet  tal 
no  effect  in  checking  it,  the  disease  is  generally  pi-emonitory  tol 
farcy  or  glanders,  and  is  sjinptomatic  of  a  brL*uking  up  of  tk<ij 
tissues  of  the  body. 

Etwhg]/,—lJia}}GtGS  is  induced  by  two  kinds  of « 
intrinsic  and  extrinsic*  The  intrinsic  causes  are  i 
ing  in  defective  assimilatioD,  or  rapid  tissue  metamorphosis,  owinj 
to  the  actual  presence  of  the  glanders  poison,  or  to  a  conditii* 
of  the  system  tending  to  its  development ;  the  polyuria 
induced  by  the  action  upon  the  kidneys  of  those  constitueDtt 
products  of  tissue  change,  which  are  naturally  eliminated 
them.  In  some  instances  diabetes  results  from  indigestion 
disappearing  when  the  digestive  apparatus  is  restored  to  it* ' 
normal  condition.  It  also  accompanies  other  diseases  where  the 
digestive  process  is  defective. 

The  extrinsic  causes  ai-e  to  be  found  in  the  food  which  ti 
animal  consumes ;  I  am  not  aware  that  it  is  ever  induced  i 
water  it  di^inks.     Dark-coloured,  higlily-heated  hay 
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inch  thirst  and  diuresis,  probably  containing  some 
lint  which  acts  as  a  stimulant  to  the  ki«1neys,  but  it  does 
iduce  diabetes  so  readily  as  hay  that  is  musty,  oats  or  beans 
rHch  have  been  musty  or  damp,  even  if  kiln-dried,  and  bran 
tving  a  peculiar  greasy  odour,  more  especially  foreign  bran. 

Diatjetes  sometimes  occurs  as  an  enzootic  disease — pot  due  to 
lay  atmospheric  itifluence,  but  following  a  bad  harvest,  and 
mmd  by  damaged  food.  All  writers  agi*ee  in  condemning  kiln- 
dried  uats.  I  am  of  opinion  that  these,  if  of  fair  quality  wlien 
put  on  the  kiln,  are  not  so  hurtful  as  is  generally  supposed,  and 
they  are  much  more  likely  to  cause  disease  if  ^dven  when 
ip  or  must}'. 

la  a  stud  of  horses  where  glandei'S  prevails,  the  slif^htest  error 
in  feeding  the  apparently  healthy  animals  will  often  bring  on 
]mt\m  diuresis.  In  one  stud  under  my  aire,  a  supper  of  warm 
Wleii  Imd  was  sure  to  be  succeeded  by  several  animals  being 
attieked  by  inordinate  thirst  and  diuresis.  Habitual  feeding  on 
Wed  food  is  a  very  common  cause,  and  although  animals  so  fed 
ifiay  look  moderately  sleek,  and  lay  on  fat,  they  are  incapable  of 
performing  the  same  amount  of  work  as  others  fed  on  similar 
ibod  given  uncooked. 

Smiola^  and  Path^hgtj. — The  diagnostic  signs  are  excessive 
test  and  profuse  urination:  in  addition  to  these  there  is 
tiling  of  the  appetite.  Some  teachers  say  the  appetite  is 
increased ;  I  have  never  known  tliis  in  thtj  hoi^e,  but  in  tha 
cli)g  there  is  often  a  craving  for  Uesh.  The  visible  mucous 
membmnea  are  pale  or  sometimes  rusty  yellow;  the  skin  is 
tawiiand  the  coat  unliealthy  looking  ;  the  animal  is  debilitated 
ftttd  rapidly  loses  flesh.  The  pulse  is  often  slower  than 
Mtural,  sometimes  quicker,  and  always  atonic.  Tlie  mouth  has 
asouTodour;  the  hoi'se  prefers  unclean  food  and  water,  and  is 
fond  of  licking  the  walls  and  manger.  Tlie  uriJie  is  of  a  very 
P^e  colour,  sometimes  as  clear  as  clean  water,  and  has  a  specific 
gravity  little  higher  than  distilled  water,  the  speeific  gravity  of 
Tvliich  is  100.  whilst  that  of  diabetic  urine  is  from  iaa'2  to  100  3, 
^i  that  of  healthy  urine  in  the  horse  ranges  from  10030  to 
lOO'SO.  According  to  Lassaigne,  the  diabetic  urine  of  the  horse 
fontains — water  980  ;  urea,  benzoate  of  soda,  acetate  of  potasli, 
J^cetate  of  lime,  chloride  of  sodium,  and  free  acetic  acid,  1*5; 
luucua  and  sulphate  of  lime,  0  5  ;  and  dillera  from  healthy  urine 
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in  (L)  being  more  watery ;  (2.)  containing  acetic  acid,  and  in 
being  free  from  earthy  carbonates. 

The  diabetes  melUtus  dillers  from  the  insipidus,  from  the 
circumstance  that  the  urine  contains  sugar.  I  am  not  aware  1 
t]iat  tliig  form  is  ever  seen  in  the  herbivora;  but  1  have  re- 
peatedly met  with  it  in  dogs,  and  in  almost  every  instance  the 
creatures  had  been  fed  for  a  length  of  time  on  boiled  liver.  M, 
U.  Leblanc  reports  a  case  in  a  dog  and  another  in  a  monkey.^ 
(See  Gamgee's  Domestic  Animals.) 

Thtrapeutics, — Investigate  carefully  the  quality  and  quantity 
of  the  food,  which  in  all  cases,  whether  it  be  apparently  good  or 
indifferent,  ought  to  be  changed.  If  the  horse  is  fed  on  oaia  and 
hay,  try  a  change  to  beans  and  a  fresh  sample  of  liay ;  if  fed  \ 
mostly  on  beans,  change  to  oats.  The  bmn  and  other  fodder 
must  also  be  changed,  as  any  of  these  articles  may  contain  some 
undetectable  material  which  operates  unfavourably  on  the 
economy,  some  constituent  whicli  acts  as  a  constant  irritant  upon 
the  body  and  kidneys.  It  is  advisable  to  give  an  aperient,  and 
to  i-estrict  the  diet  to  liny  and  mashes  for  some  days.  Much 
relief  will  be  afforded  to  the  animal  by  giving  the  bicarbonate  of 
soda  in  the  food  or  water,  I  prefer  this  to  chalk,  a  remedy  held 
in  well-deserved  esteem. 

When  the  aperient  has  operated,  iodine  is  to  be  administered, 
commencmg  with  two-drachm  doses  twice  a  day,  and  diminishing  . 
the  dose  as  the  thirst  disappears. 

Iodine  was  first  prescribed  for  diabetes  by  Professor  Dick, 
who  discovered,  whilst  experimenting  with  it  in  the  treatment 
of  glanders,  that  it  had  the  effect  of  allaying  the  sense  of  thirak 
in  a  most  remarkable  manner,  and  ever  since  then  it  has  been 
held  to  possess  specific  powers  in  this  affection.  There  is  no  doubt 
whatever  as  to  its  therapeutic  value,  for  not  only  does  the  thirst 
diminish,  but  the  appetite  improves,  and  all  the  other  symptoms 
disappear  as  soon  as  the  system  is  charged  with  the  iodine. 

It  is  usual  to  mix  clay  with  the  horse*a  drinlcing  water;  if 
soda  bicarbonate  is  prescribed,  there  is  no  need  to  give  dirty 
when  clean  water  can  be  obtained,  and  it  is  cruel  to  restrict 
the  water  in  quantity  to  any  great  extent*  The  horse  must  rest, 
and  be  carefully  attended  to  for  several  days* 

In  the  dog  the  disease  is  fatal.  I  have  tried  various  remedies, 
such  as  feeding  on  milk  or  on  flesh  entii^ly;  creosote,  opium. 
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ringents,  the  bromide  of  potassium,  as  well  as  the  iodine  treat- 
ent,  and  Lave  seen  no  permanent  benefit  from  any  of  them, 
oth  iodine,  or  iodide  of  potassium,  and  the  bromide  moderate 
symptoms  for  a  time,  but  usually  the  benefit  has  been  of 
t  duration — a  cough  has  come  on,  rapid  emaciation,  decay^ 
Ideath. 

P(ttf  mortem  appearances. — Both  in  horses  and  dogs,  pallor  of 
!  organs  and  tissues  of  the  body  generally  ;  in  dogs,  enlarge- 
I  ment  of  the  liver  and  caseous  tumours  in  the  lungs— the  latter 
lli^g  probably  accidental  complications. 


(J.)   AZOTURIA. 

ider  Uie  term  of  azoturia,  or  nitrogenous  urine,  I  intend  to 
d«icril)e  a  disease  to  which  attention  was  drawn  in  this  country 
by  Haycock,  who  named  it,  at  the  suggestion  of  Mr.  James 
Moore,  V.S.,  London,  *'  Hysteria "  In  Gamgee's  Bovicsiic 
Animah,  the  same  malady  is  described  as  '*  enzootic  hEematuria 
tf horses" — ''  scfnaaze  Jiarmindi'*  of  the  Gennans,  who  state  that 
it  occurs  in  horses,  and  very  rarely  in  mares.  Mr,  Haycouk,  on 
the  contrary;,  says  it  occurs  in  mares  only,  and  for  this  reason 
Im  called  it  hysteria.  I  have,  however,  seen  it  both  in  mares 
Mid  horses,  and  have  satisfied  myself  that  in  no  instance  is  there 
Wood  in  the  urine,  but  that  the  dark  cofl'ee  colour  is  due  to  the 
presence  of  urea  and  colouriDg  matter. 

The  symptoms  are  well  described  by  Haycock,  who  says— 
"la  all  cases  of  tliis  nature  which  I  have  treated  the  disease 
commenced  very  suddenly.  Tliey  [the  subjects  thereof]  began  to 
Mhibit  an  unusual  degree  of  restlessness,  to  perspire  profusely, 
*bicli  symptoms  or  states  were  speedily  succeeded  by  a  dis- 

K~     ition  to  lie  dovni ;  by  great  sluggishness,  loss  of  motor  jKJwer 
the  hind  limbs ;  violent  spasm  of  the  large  muscles  of  tlie 

loins  and  hind  quarters  (the  gluteal  muscles  were  excessively 
<^mped).  and  the  shoulders ;  the  pulse  in  two  of  them  rose  from 
sixty  to  eighty  beats  per  minute,  and  the  respirations  were 
greatly  increased ;  they  made  several  efforts  to  rise  upon  their 
^^,but  from  the  total  loss  of  all  motor  power  in  the  hind  limbs, 
^%  ^ere  unable  to  do  so ;  two  out  of  the  three  every  now  and 
"i€a  stmined  violently,  and  ejected,  per  vapinam,  excessive 
quantities  of  coffee-coloured  urine,  which  consisted  principally 
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of  blood ;  tlie  perspiration  was  excessive  also.     In  two  Cli09 

more  violent  symptoms  subsided  for  a  time ;  they  became  i 
in  the  skin,  and  partook  of  food  and  water,  but  were  tot 
unable  to  rise.     This  iraprovement  did  not  prove  of  anri 
duration ;  they  commenced  struggling  again  with  renewed 
lence  with  tlxe  foro  limbs,  and  continued  to  do  so  until  tbfl 
died  "     Gamgee  gives  the  symptoms  of  the  disease  as  it 
in   Germany  as  follows : — "  Stiff  gait,  weakness   of  the 
quarters,  frequent  pulse,  redness  of  the  visible  mucous  mea 
branes,  anxious  expression   of  countenance,  and  sweatijigjj 
remarkable  swelling  of  great  firmness  occurs  over  tlie  laina  i 
hips,  and  there  is  a  copious  discharge  of  urine  of  a  very  ( 
red  or  brown   colour.     Great   difficulty   of    breathing 
tetanic  symptoms  superv^ene,  and  death." 

The  two  descriptions  agree  in  most  particulars ;  both  canbi 
the  diagnostic  symptoms  of  the  malady,  namely,  the  tonic  i 
of  the  gluteal,  lumbar,  and  some  sciipular  muscles,  and  the] 
fuse  discharge  of  dark-coloured  urine. 

Mr.  Haycock  was  of  opuiion  that  the  disease  had  somci 
nection  with  the  period  of  cestrum,  that  it  was  the  result  i 
imdue  excitability,  and  he  compares  it  with  hysteria  as  describ 
by  Copland  in  his  Medical  I/ktionari/,  Mr.  Gamgee  offers  i 
hypothesis  as  to  the  nature  of  the  malady.  I'tofesaor  Die 
describes  it  as  sprain  of  the  psoae  muscles. 

At  fii^t  I  was  inclined  to  think,  with  Haycock,  that  itwasi( 
disease  of  the  mare,  but  further  experience  led  me  to  ccmdiii 
differently,  for  I  have  aa  frequently  seen  it  in  Uie  gelding  as  i 
the  mare ;  and  examinations  of  the  urine,  both  chemical  an 
microscopic,  have  convinced  me  that  there  is  no  blood 
by  the  kidneys,  but  immense  quantities  of  urea  and  ft 
notable  quantity  of  hippuric  acid. 

The  ptitbology  of  the  disease  is,  in  my  opinion,  a  hj 
nitrogenous  condition  of  the  blood  and  system  gene 
to  over-feeding  and  want  of  exercise ;  the  excessive 
t>f   urine   and   excretion  of    urea  being  physiological  rem 
due   to    the    presence   of    effete   products — metamorphoses 
nitrogenous  food— in  the  blood.     The  history  of  every  case  1 
I  liave  met  with,  and  of  all  those  recorded  by  Haycock,  pou 
to  tliis.     He  says — **  The  first  case  which  I  treated,  the  aiiiuiJ 
had  i-ested  about  a  week,  at  the  end  of  which  time  it  waa  ] 
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|iio  harness  upon  a  very  hot  day,  and  driven  slowly  for  a  dis- 
ace  of  five  milesi,  and  waa  seized  on  the  road.    The  second 
\  also  occarred  after  the  mare  had  rested  a  week  or  a  little 
e,  when  it  was  taken  out  of  the  stable  on  a  very  sultry 
noon,  and   galloped  severely,   and  shortly  afterwards  was 
The  subject  of   the  third  case  rested   from  Saturday 
ing  to  Monday  morninj:r»  at  which  time  it  was  put  to  its 
[usual  lalionr,  and  driven  slowly  for  about  a  mile,  and  was  seized 
J€ie  it  had  got  to  the  end  of  the  journey,  short  as  it  was/'     The 
l4dx)ve  corroborates  my  experience  of  every  case  of  this  malady  in 
imost  remarkable  manner,     Var}'iiig  periods  of  rest  were  suc- 
ceeded by  an  attack  on  the  first  journey,  the  animals  always 
leaving  their  stables  in  higher  spirits  than  usual,  and  giving  rise 
to  the  remark,  "  He  never  looked  better  than  when  he  first  turned 
Oat;  in  fact  we  could  scarcely  hold  him,  he  was  so  spirited."     1 
nefer  met  \^'ith  a  case  that  was  attacked  in  the  stable  prior  to 
woie  amount  of  exercise.     It  seems  necessary  that  some  degree 
of  mascular  exertion  be  performed,  and  the  only  way  in  which  I 
(3in  account  for  this  is,  that  the  blood  before  exercise  cootains 
t  superabundant  quantity  of  albumen  unappropriated  by  the 
tiBaes,  and  that  tlie  exercise,  by  increasing  the  rapidity  of  the 
'>n  and  of  the  respiratory  movements,  induces  a  rapid 
u  of  such  superabundant  albumen,  whereby  it  is  trans- 
ferined  into  urea,  hippuric  acid,  &c.,  with  which  the  blood  becomes 
over-loaded,  and   the   kidneys   stimulated  to   excinite  what   is 
pniviug  deleterious.     Albumen  is  occasionally  present  in  the 
urine,  but  this  is  by  no  means  constant ;  its  presence,  however, 
points  to  an  aggravated  form  of  the  disease,  and  is  often  prog- 
oofttic  of  a  fatal  termination. 

The  presence  of  such  eflete  material  in  the  circulation  pro- 
vokes tonic  spasms  of  the  muscles,  loss  of  motor  power  in  the 
posterior,  and  sometimes,  but  rarely,  in  the  anterior  extremities, 
lie  convulsions,  and,  finally,  death,  by  extreme  muscular 
ation,  simulating  motor  paralysis.  In  eveiy  fatal  case  that 
I  have  observed,  the  spasms  and  convulsions  have  been  succeeded 
"J  extreme  muscular  debility,  the  muscles  contracting  but  feebly 
^u  the  application  of  a  stimulus,  the  heart  and  diapliragm  par- 
^kiug  of  this  prostration,  and  tlie  animal  dying  fmm  asthenia 
^^d  apacea*  In  other  cases  the  animal  has  overcome  the  primary 
^M  violent  8}Tnptoms,  but  has  ix^mained  partly  paralyzed  in 
I  hiud  extremity. 
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Post  moi'irm  examination  reveals  the  blood  dark-coloxw 
liaving  an  ammoniacal  smell,  and  semi-fluid ;  congestioa  o! ' 
lungs  ;  clot^  of  dark  Hood  on  both  sides  of  the  heart ;  thebli 
fiUud  with  dark  or  coffee-coloured  urine,  and  sometimes  sof) 
of  the  liver  and  kidneys. 

Congestion  of  the  sheaths  of  the  great  gluteal  nen'es 
been   present  in  some  cases,  in  which  the  spinal  cord  at 
himhar  region  has  been  found  red,  congested,  and  softt^ned,  1 
in  others  these  appearances  have  been  absent,  the  sjiasm 
loss  of  power  being  due  to  the  effect  of  the  altered  blood  on  I 
muscular  tissue. 

Examination  of  the  urine. — ^The  urine  is  to  be  examined  I 
soon  as  possible  after  it  has  been  obtained  from  the  i 
as  it  quickly  hecoines  ammoniacal.     In  every  case  its 
gravity  is  much   increased — 1'185   or  higher.      It  is 
during  the  first  few  hours  after  attack,   as  it  ofteu 
lighter  in   colour,  even   in   those   cases  which  succumb 
the  first  day  or  two.      Boiled,  the  urine  generally  gives 
reaction,  except  that  ammoniacal  gas  is  emitted-     Tested 
nitric  acid,  it  becomes  almost  soUd,  but  the  solidity  is 
due  to  coagulation  of  albumen,  but  to  tlie  precipitation  of  cr 
of  nitmte  of  urea  in  great  abundance.     These  cirstals  appesrij 
mica-like  scales  of  a  brown  colour,  and  fall  to  the  bottom  oft 
glass.    At  first  the  addition  of  the  acid  causes  much  effa 
oence,  the  urine  being  strongly  alkaline,  containing  amxnonl 
carbonate.      When  the   effervescence  has  ceased  the  area 
rapidly  jirecipitated,   and   the   liquid  loses  much   of  its 
colour.     Microscopically  examined  wHth  a  quarter-inch  objecti?! 
it  presents  tlie  appearances  seen  in  fig.  16. 
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Fio.  16.— CryuUla  of  Nitrate  \A  UreJk 

If  the  serum  of  the  blood  is  carefully  prepared,  the  crystab^ 
nitrate  of  urea  can  be  detected  in  it  by  the  following  pn>ce»i" 
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Take  a  given  quantity  of  serum,  and  percipitate  the  albumen 
by  boiling,  filter  and  evaporate  the  liquid  to  dryness  over  a  water 
l>atlu  Treat  the  residue  with  alcohol,  which  dissolves  nrea 
readily,  evaporate  the  alcoholic  extract  to  dryness^  and  add  a 
little  water,  so  as  to  make  a  sjrrupy  mass,  which  should  he 
jilunged  into  a  freezing  mixture,  and  a  few  drops  of  pure  nitric 
acid  added  to  it,  when  crystals  of  nitrate  of  urea  will  soon  be 
found  in  it 

There  is  no  doubt  that  this  malady  attacks  mares  more 
particulai^ly  during  the  period  of  a?strum.  This  can  be  ac- 
counted for  in  two  ways,  independently  of  any  association 
with  hysteria,  namely — (1,)  Because  mares  whilst  in  this  state. 
are  very  often  kept  off  work  for  a  few  days ;  and  (2.)  They 
are  in  a  highly  excitable  nervous  condition,  and  more  apt  to 
suffer  from  spasmodic  diseases,  the  causes  of  which  may  be 
very  trivial 

In  the  spring  of  1870  I  was  called  to  see  a  horse  in  a  dying 
gtate  from  this  disease.  I  found  that  four  had  already  died  from 
it  They  were  farm  horses,  which  in  consequence  of  the  frost 
had  not  been  worked  or  exercised  for  some  time.  As  long  as 
they  were  kept  in  the  stable  they  seemed  all  right,  and  imme- 
diately on  the  frost  giving  way  they  were  put  to  work.  They 
were  all  attacked,  and  succumbed  ia  a  few  days ;  some  of  them 
dying  early  in  the  disease,  others  living  for  some  days ;  and, 
what  was  very  remarkable  in  those  which  struggled  longest, 
the  muscles  lost  all  power  of  contnictility,  and  in  the  one  I  saw 
there  was  no  riffor  mortis  after  death. 

TreatTtwnt. — The  thempeutics  of  this  disease  maybe  summed  up 
in  a  few  words,  namely, — ki'ep  the  various  excretory  organs  acting 
freely,  in  order  to  assist  nature  in  expelling  the  degraded  products 
from  the  circulation.  For  this  purpose  a  cathartic  or  oleaginous 
aperient  ought  io  lie  administered  without  delay.  Tlie  kidneys 
generally  act  freely  enough,  and  need  no  stimulus ;  but  should 
they  cease  to  perform  their  functioua,  diuretics,  and  more  parti- 
cularly colcliicum,  are  to  be  used,  Tlie  animal  should  always  l>e 
placed  in  a  large,  well-bedded,  dry,  loose  box,  with  plenty  of 
short  straw  or  chaff  around  it,  which  is  to  be  removed  as  soon 
as  it  becomes  damp  or  wet  If  unable  to  rise,  it  is  to  be  turned 
from  side  to  side  two  or  three  times  a  day,  or  more  frequently  if 
it  becomes  uneasy.  Enemas  are  to  be  administered  until  purga- 
tion commences,  and  plenty  of  diluents  allowed     Generally  the 
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liorse  is  thirsty,  and  will  drink  cold  water  freely  and  tomanit? 
advantage. 

There  is  no  necessity  to  aggravate  the  disease  by  either  stii 
lants  or  sedatives.     They  always  do  harm  during  the  first  iti 
of  the  malady.     If,  however,  towards  the  third  day  the  aa 
seems  depressed,  moderate  doses  of  spirit*^  of  nitrous  ether  inay^ 
given  two  or  tliree  times  daily ;  and  alx)ut  this  time  atten 
should  be  made  to  get  the  horse  on  its  legs.     If  unabk  tuj 
80  without  assistance,  the  sliugs  should  be  placed  under  itv  i 
it  is  to  he  gradually  placed  on  its  feet     At  first  it  will  be  mi^ 
disinclined  to  stand,  and   will  be  apt  to  fall  from  mused 
weakness ;    but  if  the  liuibs  are  supported  and  smartly 
rubbed  for  some  minutes,  they  wiU  regain  much  of  their  1 
power,  the  horse  will  begin  to  **  feel  himself,*'  as  is  comu 
said,  and  will  often  commence  to  feed  and  do  well.    It  sh 
be  kept  in  the  slings  for  a  few  days,  but  taken  out  occasii 
for  a  little  exercise  ;  and  when  allowed  to  lie  down  for  the  i 
thne,  it  should  be  carefully  watched,  as  it  is  apt  to  knock  ab 
veiy  much  if  unable  to  rise  with  ease. 

During  the  first  few  days  the  diet  is  to  be  of  the 
description  and  restricted  in  quantity,  but  when  corn/ 
has  commenced,  it  must  be  moderately  nutritive  and  easjrl 
digestion,  as  much  muscular  debility  exists  in   the  digestifj 
apparatus  as  well  as  in  the  voluntary  muscles.     At  this 
few  doses  of  nux  vomica  may  be  given  with  advantage, 

I  have  never  seen  any  benefit  accrue  from  external  appli 
tions  to  the  loins  or  back.  On  the  contrary,  fomenUUdl 
frictions,  stimulants,  or  hlistei's  incre^ise  the  irritabUity  of  1 
animal,  cause  it  to  struggle  when  it  otherwise  would 
quiet,  and  do  much  harm. 

If  the  pathology  of  the  disease  be  borne  in  mind,  the 
titioner  will  at  once  see  that  the  symptoms  will  ceiae] 
the  morbid  material  in  the  blood  is  eliminated »  and  that! 
first  and  great  aim  of  treatment  is  to  effect  this,  aft^r  which  I 
muscular  debility  must  command  his  attention  ;  and  if  theroj 
indications  of  failure  of  the  heart  s  action  in  two  or  tlm&e  < 
after  attack,  stimulants  are  to  be  administered  with  freedonLJ 

Any  of  the  ordinary  stimulants  will  answer  the  purpoae,  I 
perhaps  we  should  exclude  ammonia,  as  the  blood*paisonfl 
products  are  too  similar  to  that  medicament 
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(c)   OXALURU. 

A  condition  of  the  system  maaifested  by  dulneas,  capricious 
appetite,  loss  of  flesh,  debility,  stiffness  about  the  loins,  a  bran- 
like scurf  on  the  surface  of  the  body — ^pitjrriasia — '*  hide-bound/* 
and  the  presence  of  the  oxalates  of  lime  in  the  urine. 

This  disease  is  most  commonly  seen  in  hunters  or  other  horses 
whose  work  is  irregular,  and  which  have  to  undergo  long  periods 
of  fasting,  as  during  a  long  and  severe  day  with  the  hounds, 
the  result  of  such  long  fasting  being  a  weakened  or  debOitated 
condition  of  the  digestive  organs,  whereby  the  products  of  the 
primary  digestion  are  imperfectly  formed,  and  unfitted  for 
assimilation  and  consumption  in  the  processes  of  nutrition  and 
calorification. 

The  disease  is  also  induced  by  food  rich  in  saccharine  matters, 
as  carrots,  turnips,  or  other  root«,  more  especially  if  the  digestion 
is  deranged.  Oxalates  may  also  appear  in  the  urine  during 
recovery  from  other  diseases,  more  espticiaUy  during  a  protracted 
recovery  from  an  enzootic  or  inflammatory  affectiom 

Oxalic  acid  is  a  product  of  imperfect  combustion  or  oxida- 
tion of  the  arayloidal  and  nitrogenous  matters  of  the  body.  It 
may  also  result  from  an  imperfect  condition  of  those  matters 
primarily;  a  perverted  acid  condition  of  the  digestive  organs, 
impediment  to  the  respiratory  function,  or  from  a  superabun- 
dance of  food,  more  especially  if  combined  with  insufficient 
exercise*  Various  vegetables  contain  oxalic  acid^ — the  sorrels — 
but  I  am  not  aware  that  these  are  partaken  of  by  the  horse,  or 
that  they  are  ever  the  cause  of  this  disease.  The  pathological 
importance  of  a  deposit  of  the  oxalates  has  been  considered 
doubtful  by  wTiters  on  human  medicine.  Some  w^riters  affirm 
that  they  result  from  chemical  changes  in  the  urine  whilst  in  the 
renal  passages,  and  that  their  occasional  presence  is  no  indica- 
tion of  disease.  In  our  patients,  however,  their  continual  pre- 
aence  generally  attends  a  form  of  indigeMion  in  which  an  acid 
condition  of  the  idimentary  track  is  a  constant  accompaniment 

Semiology, — IjOSs  of  flesh ;  capricious  appetite ;  a  dry,  immove* 
able,  scurfy  condition  of  the  skin ;  the  horse  is  said  to  be 
hide-bound  and  scurfy ;  a  desire  to  lick  the  walls,  and  frequent 
urination  of  a  palish  amber-coloured  urine,  the  act  of  micturi- 
tion being  often  accompanied  and  followed  by  signs  of  uneasi- 
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ness,  such  as  whisking  of  the  tail,  or  even  attempts  to  lie  down, 
or  kicking  at  the  belly  with  the  hind  feet.  The  mouth  has 
sometimes  an  acid  or  sour  smell,  the  tongue  is  covered  with  a 
whitish  fur,  and  there  is  generally  a  degree  of  constipation  or 
irregular  action  of  the  bowels.  An  animal  thus  affected  is  stiff 
in  the  loins,  and  is  easily  fatigued. 

Etiology, — The  causes  are  to  be  found  in  irregularity  of  feeding, 
want  of  suflBcient  exercise,  irregular  exercise  and  work,  such  as 
fatiguing  journeys  with  long  intervals  of  rest ;  improper  food;  or 
it  may  originate  in  weakened  digestion  from  an  unknown  cause. 

Condition  of  the  urine, — ^The  urine  at  each  emission  is  scanty; 
of  a  pale  amber  colour ;  clear,  like  pale  sherry,  and  is  neutral  or 
acid  in  its  reaction.  If  examined  immediately  with  the  micro- 
scope, crystals  of  the  oxalates  will  most  probably  be  detected. 
In  some  instances,  however,  the  crystals  cannot  be  detected 
with  the  microscope  for  a  day  or  two  after  the  urine  has  been 
passed,  the  oxalic  acid  being  present  in  its  free  state,  and  after- 
wards combining  with  the  lime  and  forming  at  least  two  dis- 
tinctive forms  of  crystals: — 1st,  and  most  common,  Octahedra 
(a) ;  2d,  Dumb-bell  (ft)  (the  dumb-bell  is  very  rare  in  the  horse). 
—See  fig.  17. 
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Fio.  17.— Crystals  of  Oxalate  of  Lime, 
(a. )  Octahedral  form.  (6.)  Dumb-bell  form. 

These  crystals  are  soluble  in  nitric  acid  without  effervescence, 
are  insoluble  in  water,  and  are  unaltered  by  boiling  in  acetic 
acid  or  liquor  potassae. 
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Beneke,  a  German  pathologist,  has  studied  the  qiiestion  of 
the  origin  of  oxalic  acid  in  the  human  frame,  and  has  arrived 
at  the  following  conclusions : — 

'*  1.  Oxaluria,  a  condition  which  accompanies  the  lighter  or 
severer  fonns  of  illness,  has  its  proximate  cause  in  an  impeded 
metamorphosis — that  is,  an  insufficient  activity  of  that  stage  of 
oxidization  which  changes  oxalic  acid  into  carbonic  acid. 

"  2.  Oxalic  acid  has,  if  not  its  sole,  its  chief  source  in  the 
nitrogenous  constituents  of  the  blood  and  food:  everything, 
therefore,  which  retards  the  metamorphosis  of  these  constituents 
occasions  oxaluria. 

"  3*  Such  a  retardation  of  the  metamorphosis  of  the  azotized 
constituentd  of  the  blood  may  be  determined  by  the  following 
causes : — 

*'  (a.)  Abuse  of  azoti7*ed  articles  of  food  (direct  retardation). 

**  (6.)  Abuse  of  saccharine  and  starchy  articles  of  food  (indirect 
retardation), 

**(<!.)  Insulficiency  of  the  red  corpuscles,  and  (eventually) 
diminished  oxidation. 

*'  (A)  Insufficient  enjo}Tnent  of  pure,  fresh,  ventilated  air. 

**(«,)  Organic  lesion,  which  may  in  any  w^ay  impede  respira- 
tion and  the  circidation  of  the  blood. 

**  if)  Conditions  of  the  nervous  system  w^hich  bear  a  charac- 
ter of  depression,  whether  these  arise  primarDy  from 
mental  derangement  or  from  pathological  states  of  the 
blooil. 

'*  4  Excess  of  alkaline  bases  in  the  blood,  which,  as  nimierous 
observations  tend  to  show,  plays  an  important  part  among  the 
etiological  conditions  of  oxaluria ;  and  it  is  not  improbable  that 
an  increased  production  of  lactic  and  butyric  acids  in  the  diges- 
tive canal,  consequent  iliereupon,  impedes  the  development  of 
the  red  corpuscles,  and  thereby  generates  that  chlorotic  state 
which  so  often  occasions  and  accompanies  oxaluria, 

"5.  Catarrhal  conditions  of  the  intestinal  mucous  membrane, 
in  case  they  are  accompanied  by  oxaluria,  have  at  most  only  a 
common  source.  They  may  determine  oxaluria  by  causing 
deranged  digestioEi  but  cannot  be  considered  as  its  proximate 
cause/' 

Oxalic  acid  differs  from  carbonic  acid  in  possessing  an  atom 
less  of  oxygen  and  one  less  of  carbon,  and  we  cannot  be  sur* 
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prised  at  its  occurpcnce  in  the  urine,  when  we  remeraber 
slight  a  deviation  in  the  oxidation  of  tissue  may  cause  its  I 
matioQ. 

TrealTnent — In  the  first  instance,  it  is  necessary  to  alter  1 
deranged  condition   of  the   digestive  apparatus,  and  for 
purpose  a  pur*,rative  is  often  rendered  imperative,     Wien 
bowels  have  been  operated  upon,  the  condition  of  the  sy» 
(the  oxalic  acid  diatbesis)  is  to  be  overcome,  and  the  digestiq 
improved  by  mineml  acid   tonics,  the  nitro-niuriatic  acid 
preference  to  others,  given  in  a  decoction  of  gentian  or  oth 
vegetable  stomauliic  bitter.     The  diet  must  be  carefully 
la  ted  J  and  all  roots  and  food  containing  much  sugai*  withdiaii 
The  quality  of  the  drinking  water  must  also  be  looked  to,  aiiAJ 
it  contains  an  excess  of  lime,  it  must  at  once  be  changtxl  forf 
the  oxalic  acid  is  to  be  elimiuatetl  from  the  system  it  must  I 
removed  in  a  soluble  form,  and  every  remedy  will  fail  if  i 
excess  of  lime  is   present  in  the   circulation.     For  the 
reason  alkalies  generally  are  not  to  be  administered,  m 
are  transformed  into  oxalates,  more  or  leas  insoluble,  in 
body. 

Bearing  in  mind  that  non-oxidation  is  a  source  of  oxalic  i 
the  practitioner  wUl  order  regular  exercise,  pure  oir,  and 
grooming. 

The  irritation  manifestxid  in  the  passage  of  the  urine  is  i 
to  the  direct  irritation  of  the  oxalic  acid  and  oxalates  on  1 
mucous  membrane  of  the  urinary  passages,  and  the  frequency! 
the  act  of  micturition  is  due  to  the  same  source.  If  not 
harassing  to  the  animal,  no  special  treatment  is  requiral  for  < 
removal,  for  as  the  urine  regains  its  natunU  character  the  irn(( 
tion  passes  away*  Should  it  be  really  a  source  of  much  anii 
ance,  enemas  containing  belladonna  or  opium  may  be  nseA 

In  some  cases  of  oxaluria,  when  the  mineral  acids  have  fai 
the  disease  has  rapidly  disappeared  when  acid  phosphate  of  i 
has  been  substituted. 


(d.)   BKD  WATER,   H^MO-ALBUMINTJBUl  (smOKDS)  ;  BLACK  WAll 
BLOODY  UIUNE,   ILFJkLATURLA  (GAMQEE)  ;  MUIR-ILL,  Eta 

A  disease  of  the  bovine  tribe,  characterised  by  the  emisio'^ 
of  red-chocolate  or  black  urine^  containing  albumen  and  ^ 
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colouring  matter  of  the  blood  in  a  broken  down  or  disintef^ted 
condition*  The  disease  is  associated  with  great  prostration, 
febrile  excitement,  palpitation  of  the  lieart,  a  double,  dicro- 
tonoua,  or  trembling  pulse,  pallor  of  the  mucous  membranes, 
and  diarrhoBa,  succeeded  by  obstinate  constipation  of  the 
bowels. 

The  disease  is  divided  into  two  kinds,  namely,  parturient  and 
non-parturient  red  water.  The  patholoj:^y  of  both  is  the  same, 
and  a  de^^cription  of  one  will  ser^^e  for  both,  except  indeed  that 
the  parturient  form  occurs  in  from  eight  to  fourteen  days  after 
parturition. 

Elidofjy, — ^The  immediate  cause  of  the  disease  is  to  be  found 
in  the  nature  of  the  food.  In  the  puerperal  form  the  cause  is 
generally  traced  to  the  turnips  the  cows  are  fed  upon.  Mn 
Cuming  of  Ellon  says  that  '*  turnips  contain  about  1 0  per  cent, 
of  saccharine  matter,  and  1  or  IJ  percent  of  vegetable  albumen. 
A  liberal  allowance  of  tnmips  increases  the  quantity  of  milk, 
tlie  sugar  of  that  mOk  being  directly  supplied  by  the  turnips ; 
but  the  cow  cannot  make  milk  out  of  sugar  alone,  and  the  other 
elements  of  secretion,  namely^  the  albuminoid  casein,  not  being 
duly  afforded,  tlie  tendency  is  to  draw  upon  the  blood,  and 
through  tbat  fluid  upon  the  body  at  hirge,  for  what  is  defi- 
cient/' Tliis  theory  can  only  hold  good  in  reference  to  the 
puerpeml  form  of  the  disease.  Red  water,  however,  prevails 
among  calves,  stirks,  oxen,  and  bulls,  and  extensive  experience 
has  shown  that  impoverished  pastures,  heathy  moors,  and 
woody  districts  are  subject  to  have  the  cattle  grazing  upon 
them  aflected  with  the  disease  in  an  enzootic  form,  during 
some  seasons. 

On  the  Continent  the  disease  has  been  recognised  as  connected 
with  damp  Innds  and  wet  seasons.  It  occurs  in  bad  weather, 
and  when  food  is  scanty  and  of  inferior  quality.  It  is  seen 
always  on  pasture  lands,  and  never  in  stall-fed  animals,  except 
in  Britain,  where  it  occm-s  amongst  cows  fed  on  turnips  grown 
on  damp  land. 

All  authorities  are  agreed  that  the  disease  is  induced  by  food 
containing  an  excess  of  water  and  diminifihed  proportions  of  flesli 
and  fat  forming  mattem,  I  think  Mr.  Cuming  is  ^vrcmg  when 
he  states  that  a  disproportion  of  sugar  produces  it.  Turnips 
only  produce   it  when  they    are  given  over*abundantly,  and 
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without  a  due  admixture  of  other  food.  I  am  not  aware  that 
locust  beans  were  ever  known  to  cause  it,  and  the  quantity  of 
saccharine  matter  in  them  is  very  great  indeed.  Again,  it  is 
very  satisfactorily  proved  that  when  turnips  are  grown  on  well- 
drained  and  properly  manured  land,  they  do  not  cause  the  disease, 
provided  the  season  in  which  they  are  grown  has  not  been  un- 
usually wet,  and  if  they  are  used  in  moderation ;  but  when  given 
indiscriminately,  and  without  due  admixture  with  other  food, 
such  turnips  are  almost  sure  to  induce  the  malady.  Indeed,  it 
may  very  properly  be  concluded  that  red  water  is  due  to  insuflS- 
cient  feeding.  The  food  may  be  suflBciently  abundant  in  quantity, 
but  it  is  defective  in  quality,  the  result  of  such  deficiency 
being  the  breaking  up  of  the  blood  and  tissues,  whereby  they 
are  excreted  or  expelled  from  the  body  as  so  much  effete 
material. 

Pathology. — Examinations  of  the  urine  in  this  disease  have  led 
to  no  very  definite  results.  Professor  Simonds  named  the 
disease  haemo-albuminuria,  from  the  fact  that  the  urine  always 
contained  albumen. 

In  the  Veterinarian  for  Jime  1840  an  analysis  is  reported  by 
Mr.  Hughes,  a  student.  The  analysis  was  made  in  the  previous 
January,  and  is  as  follows  : — 


Relative  proportion  of  the  different  Substances  in  an  Imperial 
Pint  of  Urine. 


Albumen  and  other  animal  matter, 

, 

112-50 

Urea,  with  fatty  colouring  matter, 

• 

22-50 

Sulphate  of  soda,  . 

• 

• 

10-00 

Phosphate  of  soda. 

• 

. 

20-00 

Muriate  of  soda,    . 

. 

. 

25-00 

Muriate  of  lime,    . 

. 

. 

250 

Oxide  of  iron, 

. 

. 

6-00 

Lactate  or  acetate  of  soda, 

. 

. 

10-00 

Silica,  phosphate  of  magnesia, 

with  lactate  or 

acetate 

of  lime  or  magnesia, 

. 

. 

1000 

Loss, 

7-50 

225-00 
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Mr,  Cuming  of  Ellon  throws  some  doubt  upon  the  accuracy  of 
the  above  analysis,  and  gives  analyses  of  his  own  and  of  Mr. 
Deuchars,  V.S.,  his  aasistant,  which  differ  from  it  to  some  extent 
Being  dissatisfied  with  any  reported  analysis,  I  procured  soma 
specimens  of  urine,  and  found  that  it  may  be  satisfactorily  con- 
cluded that  albumen  is  always  abundantly  present,  and  that  tlie 
hsematin  of  the  blood,  escaped  from  the  corpuscles  to  a  grent 
extent,  gives  colour  to  the  urine,  wliich  may  be  of  a  dullish  red 
or  a  brownish-black  appearance,  the  diflerence  in  the  colour 
being  due  to  the  varying  quantity  of  ha?matin,  and  to  a  chemical 
alteration  of  its  iron,  arising  from  the  presence  of  sulphide  of 
hydrogen  and  ammonia.  The  following  analysis,  made  by  Dr. 
Macadam,  will  show  the  chemical  constitution  of  a  sample  of 
urine,  selected  as  on  avemge  one  from  several  which  were  sent 
to  me  from  various  parts  of  England,  Scotland,  and  Ireland : — 

28tk  March  ISn. 
Analysis  of  Sampler  of  "  lied   Waim*"  received  from  PHnciptd 
Williams,  of  tits  New  Veterinary  College,  Edinburgh, 

Specific  gravity  ftt  60'  F.  1041  (Water  =  1000). 
Ill  100  part«  hy  weight* 


Organic  Matter — 

Urea,  • 
Albumen, 

Extractive  matter^ 

Saline  Matter — 

Chloride  of  sodium, 
Oxide  of  iron,  . 
Pliosphates, 
Other  saline  matter, 

Water,     . 


1-20 
1-82 

1-28 


1*52 
0'05 
0-68 
074 


4  36 


2*99 

92-65 

100*00 


It  may  be  mentioned  that  every  specimen  emitted  a  more  or 
Ies3  powerful  odour  of  rotten  turnips,  and  was  strongly  alkaline 
in  its  reaction.    Microscopically  examined^  crystals,  as  shown  in 
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the  figure,  of  diolesterine,  hippurates,  phospliates,  anil  epiti 
scales  were  found  more  or  less  abundantly. 

Fig.  18. 

e 


{*i,)  Cholesteriae:. 


{k)  PbmpliJiteH. 
(150  dkio, ) 


(&)  Muooua  oorpoadc^ 


rrom  examinations  of  samples  of  urine,  and  fn»m  the  liil 
of  cases  kindly  furnished  by  numerous  veterinarians,  as 
as  from  what  Las  more  immediately  come  under  my  no 
am  induced  to  conclude  that  the  disease  originates  in  wi  i 
poverished  condition  of  the  blood,  arising  from  want  of  pn 
food ;  that  the  albumen  of  the  blood  is  thus  degradeil  in  qu 
and  as  such  is  unfit  to  be  appropriated  for  the  nourislu 
the  tissues,  and  is  consequently  excreted  by  the  kid 
expelled   from    the    body ;   that   the   blood   globules  are ' 
broken-down  or  disiutepfrated  condition,  arising  from  solctioal 
theii*  outer  layers  or  cell  walls,  when  their  coloured  interior 
hfematin^escapes,  wliich,  mixing  with  the  serum  of  the  blcK 
and  being  eliminated  by  the  kidneys,  gives  the  character 
tinge  to   the   urinary  secretion.      This   mal-eondition  of 
blooii  is  succeeded  by  diseases  of  various  oi-gaiis ;  most  no 
congestion  of  the  liver;    irritation   of  the  intestinal  mtic 
menibmne,  as  expressed  by  diarrhoea ;  paralysis  of  the  int 
canal,  giving  origin  to  an  apparent  constipation,  and  in 
instances  to  severe  cerebral  disturbance,  manifested  by  detiii^ 
and  convulsions.     The  irregularity  of  the  heart's  actioUt  as  ^ 
as  the  feebleness  and  peculiar  trembling  or  thrilling  of  the  pt 
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are  also  expressive  of  a  mal-condition  of  the  blood,  and  charac- 
teristic of  the  aniemie  vSt;ite, 

The  post  martem  appearances  indicate  a  condition  of  anoemia* 
The  subcutaneous  tissues  are  white;  the  blood-vessels  and 
cavities  of  tlic  heart  are  empty,  leading  one  to  suppooe  tliat  the 
animal  had  been  bled  to  deatli ;  eccliymoses  are  seen  on  the  seroua 
membranes,  and  on  the  lower  surfaces  of  the  kidneys ;  the  uterus 
in  the  parturient  form  contains  sotnfi  dirty  coloured  mucus,  and 
sometimes  presents  spots  of  so-called  inflammation.  In  no 
caae  are  there  indications  of  nephritis,  the  kidneys,  on  the 
contrar}'.  being  blanched,  and  the  uriuiferous  tubes  enlarged, 
evidently  dilated  with  a  viscid  fluid.  The  rectum  generally  con- 
taina  faeces  covered  with  a  dark-coloured  mucus ;  in  nearly  all 
cases  the  liver  is  darker  than  is  natural;  the  gall  blatlder  dis- 
tended sometimes  with  a  dark  viscid,  sometimes  a  thin  yellow  bile* 
The  contents  of  the  lacteals  and  thoracic  duct  are  occasionally 
found  to  be  of  a  dark  red  or  brown  colour ;  but  the  most  con- 
stant pathological  conditions,  in  addition  to  the  aniemiaj  are 
softening  and  engorgement  of  the  liver,  and  fnlnass  of  the  gall 
bladder. 

Semdohfft/. — In  the  parturient  form,  the  disease  is  developed 
in  from  eight  to  fourteen  days  after  parturition,  with  geneml 
demngemcnt,  diarrhoea,  and  loss  of  milk.  In  all  cases,  wiien 
examined  partieidarly,  the  pulse  indicates  considerable  constitu- 
tional disturbance,  being  80,  90,  100,  or  upwards,  having  a  pecu- 
liarly full  beat,  thrilling  or  double ;  tlie  artery  relaxed,  and  easily 
yields  Ut  the  onward  wave  of  blood ;  tlie  back  is  arclied^  and  in 
some  cavses  there  is  considemble  strfuning.  Constipation  suc- 
ceeds tlie  diarrhoea,  and  the  fteces  passed  are  dark  in  colour.  Pal- 
pitation of  the  heart  is  apt  to  occur,  whilst  the  pulse  becomes 
feebler  and  feebler,  Mr.  Steel  of  Biggar  says  that  the  vagina 
has,  in  the  parturient  form,  a  contracted  or  puckered-up  apjjear- 
ance;  tiiat  the  milk  drawn  from  the  cow  prior  to  the  attack 
is  particularly  disposed  to  froth  in  the  pail,  and  sometimes  has 
a  red  sediment  at  the  bottom  after  standing. 

TrmtvierU.— The  preventive  treatment — Seeing  that  the  dis- 
ease is  one  arising  from  insufficient  nourishment — '•  a  disease  of 
the  poor  man's  cow,**  as  expressed  by  one  writer — is  a  simple 
matter.  About  the  parturient  period,  gre^t  care  is  to  be  taken 
♦liat  the  animal's  food  be  of  a  proper  quality,  in  proper  propor- 
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tions  as  to  all  its  fiesli- forming,  heat'gi\iDg,  and  saline 
stituentg.  If  the  nmkdy  be  manifested  in  other  than  partu 
aninials,  its  source  of  origin  will  generally  be  found  to  ei 
the  pastures,  which  are  on  undrained,  impoverished,  or  nata 
inferior  soils,  in  rank,  unnutritious  food,  and  in  defective  I 
of  all  kinds.  If  the  causes  be  reraoved^ — the  aniniaU  prop 
fed — it  will  be  found  that  the  further  manifestation  of 
disease  will  be  arrested. 

The  medicinal  and  hygienic  treatment  of  the  disease  isi 
varied  and  often  unsatisfactory.     Its  pathology,  however,  poU 
to  a  rational  method,  namely,  that  the  great  end  in  view  is  I 
restoration  of  the  blood  to  its  physiological  condition  bj 
administration  of  albumen,  which  can  be  easily  effected  byJ 
eggs  and  milk ;  and  several  of  the  veterinarians  who 
samples  of  urine,  have,  on  my  recommendation,  pursued 
line  of  treatment  with  very  successful  results.     In  additioo  I 
the   highly  albuminous   food,  stimulants,  and   the   chloral*  j 
potash,  from  its  well-known  action  on  the  blood,  may  be  giu 
with  benefit.     As  to  the  administration  of  purgatives,  I  am  j 
opinion  that  tlie  more  drastic  ones  should  be  avoided,  and 
the  diarrhoea,  which  is  a  very  constant  symptom  at  the 
mencement  of  the  disease,  should  be  encouraged  by  mild  ola 
nous  aperients,  as  it  is  the  means  by  which  the  unsuitable  fa( 
contained  in  the  alimentary  canal  is  expelled  from  the 
If  tliere  be  any  appetite,  it  is  clear  that  food  of  a  nutrition  1 
easily  digestible  nature  must  be  allowed  in  moderation. 

Treatment  h/  stiqytics. — Some  veterinarians,  looking  npoii  \ 
malady  as  htematuria,  administer  st}T>tics  and  astringenta^  I 
the  purpose  of  restraining  the  bloody  dischai^.     Tins  view  ^ 
its  pathology  is  incorrect,  and  consequently  the  treatment  wh 
is  based  upon  it  need  not  be  discussed. 


(«.)  ASTHMA — ^BROKEN  WIND. 

Asthma,  like  diabetes,  might  with  propriety  he  d&ssii 
amongst  constitutional  diseases,  for  now  and  then  it  arises  b^ 
no  cognizable  cause.  I  have,  however,  deemed  it  advisable  to 
classify  it  with  the  dietetic  diseases,  as  in  the  great  majority  of 
instances  it  originates  from  errors  in  feeding. 

D^tiUion. — A  non-inilanmiatory  disease,   characterised  bj^ 
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difficult  and  peculiar  breathing ;  the  inspiratory  movement  is 
performed  -with  ease,  the  expiratory  by  two  apjiarent  efforts. 
The  difficulty  in  breathing  is  constant,  hut  is  hable  t-o  remis- 
sions and  severe  exacerbations.  A  peculiar  cough,  called  "  the 
broken-winded  cough,"  is  a  constant  symptom ;  indigestion  and 
flatiUence  aggravate  the  dyspncea, 

EtioIo(jy. — The  causes  of  broken  wind,  as  laid  down  by  writers, 
are  very  numerous  and  complicated.  Youatt  says  that  empliy- 
sema  of  the  lungs  is  present  in  almost  every  case  that  he  has 
examined.  Haycock  ascribed  the  disease  to  hepatization  and 
indumtion  of  a  portion  of  one  or  both  lungs,  clironic  disease  of  the 
digestive  oi^^ans,  or  of  the  nerves  of  the  respiratory  apparatus, 
rupture  of  the  diaphragm,  and  inflammation  of  a  low  subacute 
character  of  tlie  mucous  membrane  of  the  broncliial  tubes  and 
minute  air  cells.  Gibson  attributed  it  to  enlargement  of  the  con- 
tents of  the  chest.  Dr.  Lower  supposed  that  it  arose  from  rupture 
of  the  diaphragmatic  nerve.  Tlie  Professors  of  the  Veterinar}^ 
College  at  Lyons  (1826),  after  performing  a  variety  of  experi- 
ments, were  led  to  conclude  that  the  dyspnoea  arose  from  a 
revei^sed  situation  of  tlie  diaphmgm,  caused  by  nervous  derange- 
ment M.  Godine,  Jun.,  professor  at  Alfort,  considered  it  as  a 
natural  defect  in  the  norma!  and  relative  proportions  of  the 
right  and  left  side  of  the  heart  BL  iJemussy,  in  a  I^lemoir  to 
the  Royal  Society  of  Agriculture  of  Paris  (1823),  atfinns  that  by 
direct  observation  he  discovered  that  those  districts  of  France 
where  hay  or  other  dry  food  is  most  used,  are  subject  in  a 
peculiar  degree  to  broken  wind  among  their  horses, 

Coleman  said  it  originated  in  mechanical  ruj^ture  of  the  air 
cells.  Blaine  supposed  it  arose  from  emphysema  of  the  lungs, 
due  to  the  formation  of  gases  within  the  lung  tissue. 

To  give  my  own  opinion,  I  have  no  hesitation  in  asserting 
tliat  broken  wind  is  generally  due  to  improper  food,  more 
particularly  to  bad,  musty,  or  coarse  hay,  containing  a  large 
t|imntity  of  woody  fibre,  from  being  allowed  to  become  too  ripe 
before  being  cut,  and  to  a  superabundtmt  allowance  of  hay  of  any 
kind,  with  a  deficient  supply  of  corn. 

Mr.  Anderson,  V,S,,  Glasgow,  has  very  carefully  investigated 
the  causes  of  broken  wind,  and  has  been  led  to  conclude  that  in 
most  instances  it  is  due  to  habitud  over-loading  of  the  stomach 
with  coarse,  indigestible  food ;  in  some  cases  the  stomach  has 
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lieen  found  much  enlarged,  and  contaimng  masses  of  dry  i 
adlierent  to  its  walls. 

In  some  districts  the  disease  prevails^  or  used  to  previQ,  ( 
great  extent.     In  some  parte  of  Wales  I  have  very  freqoeo 
noticed  many  hixjlcen-winded  horses;  and  upon  inquiTT,  lifl 
discovered  that  their  fodder  has   been  of  the   worst 
description.     I  quite  agree  with  Professor  Gamgee  that 
wind  is  at  first  a  purely  nervous  affection,  (lependeut  on 
condition  of  the  digestive  system,  and  in  which  the  paeu 
gastric  nerve  is  especially  involved,  and  that  the  organic  le^io 
are   the   eflects   of  the   nervous   disorder.      Some   hor9€B 
pecuharly  prone  to  suffer  from  broken  wind,  where  no 
can  be  detected  in  tlie  method  of  feeding.     Such  ;^ 
constitutionally  predisposed  to  indigestion,  tympany,  a 
larity  of  the  bowels  ;  they  are  generally  round,  shallow-i 
horses,  but  are  not  bad  thrivers  before  they  become  aife< 
in  the  wind. 

Pathology. — The  smaller  air  tubes  are  surrounded  by 
voluntary  muscular  tissues ;  in  broken  wind,  owing  to 
irritation  of  the  par  vagiim,  the  function  of  this  muscle  is  in 
fered  with.  In  the  early  stages,  and  during  the  paroxysms  | 
broken  wind,  it  is  spasmodically  contracted  ;  in  the  lat^  i 
most  probably  it  is  pamlyzed ;  in  either  condition  tli«i? 
arrest  of  respiration.  The  irritation  arises  from  the  aetiool 
indigestible  fotjd  upon  the  cardiac  branches  of  the  vagii*. 
is  reflected  to  the  pubnonary  branches  of  the  same  ne 
Eecent  experiments  by  Bert  have  convinced  him  that  the  lu 
contract  under  the  influence  of  the  vagus,  branches  of  which,! 
wiU  be  remembered,  supply  both  the  lungs  and  stomach,  as  i 
as  other  organs.  The  action  of  the  bronchial  muscle  sur 
ing  the  tubes  is  brought  into  play  during  the  expiratory  mow 
nient,  whereby  the  lungs  are  assisted  in  expelling  the  HMl  < 
Tlie  same  thing  happens  in  the  lungs  of  a  horse  suffering  fnf 
broken  wind  as  in  the  lungs  of  a  human  being  suffering  fn 
asthma.  Owing  to  nervous  irritation,  there  is  arrest  of 
tion,  and  this  can  occur  either  in  expiration  or  in  inspinUioill 
the  an'cst  during  expiration  being  the  more  easily  indud 
indeed  "  in  some  animals  it  is  impossible  to  obtain  arrest  duiilf 
inspiration." — (Paul  Bert.)  The  arrest  takes  place  in  the a<:t 
(inspiratory  or  expiratory)  which  happens  to  be  going  on 
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the  instant  of  application  of  an  irritant  to  the  nerve;  "  the  lung 
\mng,  as  I  take  it,  seized  and  fixed  by  spasm,  and  immobility 

I  of  the  bronchial  muscles." — (Dr.  J.  C.  Thorowgood.) 
In  the  horse  the  arrest  is  always  during  the  expiratory  act» 
Ai'hich,  in  consequence,  becomes  prolonged,  difficult,  and  calls 
for  a  double  contraction  of  the  abdominal  muscles  to  force  the 
air  out  of  the  distended  and  now  immobile  broncbial  tubes.     I 
liave  noticed  that  very  round-chested  horses  sometimes  become 
broken-winded   w^tliout  apparent  cause,  and  I  conclude  that 
ditticult  expiration  may  occur  in  them  from  limited  thoracic  con- 
tmction.     When  the  conformation  of  tlie  chest  is  round,  respira- 
tory movements,  at  least  thoracic  movements,  are  very  limited 
tin  extent ;  for  when  the  chest  is  naturally  Kmud,  its  conformation 
is  but  little  altered  during  the  respiratory  movements.    An  animal 
8o  formed  is  incapable  of  taking  a  deep  inspiration,   and  as 
incapable  of  performing  a  strong  exjiiratioo  ;  the  lungs  of  siich 
contiiin  much  residual  air,  the  thoracic  walls  are  more  resonant 
on  percussion,  and  in  them  proliably  arrest  of  expimtion  is  most 
fCaaily   induced.      Every   hoi*seman    knows    that   round-chested 
lioraes,  although  apt  to  put  on  fat  and  look  well,  are  not  so 
ble  of  performing  the  same  severe  and  fast  work  as  deep- 
'chested  animals ;  in  fact  that  they  are  '"  not  so  ^ood  in  their  wind/' 
The  abnormal  condition  of  the  bronchial  tubes  and  air  vesicles 
is  at   first   due   to   pui-ely  nervous   derangement,   bat   this   in 
very  rapicUy  succeeded  by  organic  or  structural  cliange.     Infla- 
Ition  of  the  air  cells  to  excess  prevents  the  free  circulation  of 
ilie  capillary  blood-vessels,  and  thus  the  nutrition  of  the  bron- 
DhiaJ  muscle  and  mucous  mend>rane  is  weakened  ;  degeneration 
[succeeds, and  the  lungs  become  more  and  more  emphysematous; 
I  the  air  cells  undergo  dilatation,  their  parietea  become  stretched 
[and  disorganized,  and  air  now  infiltrates  into  the  meshes  of  the 
I  connective  tissue  of  tlie  lungs.     In  this  manner  both  vesicular 
ad  interlobular  emphysema  may  be  induced.     Various  other 
l^jhanges  may  occur  in  the  thoracic  organs,  the  most  constant 
fl>eing  hypertrophy  and  dilatation  of  the  right  side  of  the  heart. 
By  bearing  these  facts  in  view,  much  of  what  seems  irrecon- 
^■eilable  may  be  understood,  and  what  have  been  looked  upon  as 
^pmuses  will  be  seen  to  be  but  mere  effects. 

The  morbid  anatomy  of  broken  wind  differs  according  to  its 
duration  at  the  time  of  the  animaFs  death,  which  is  generally  due 
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to  anotljer  disease  or  to  an  accident  If  death  occurs  sood  after 
asthma  lii^  been  manifested,  no  morbid  cliange  may  be  detected 
Professor  Dick  said  he  liad  examined  many  case^  where  no  dis- 
ease could  be  discovered.  In  other  crises  the  stomach  has  been 
impacted  with  food.  Tliis  impaction  of  the  stomach  will  only 
he  obser\*able  in  an  animal  which  lias  died  suddenly,  or  has  been 
killed ;  as  in  one  suHermg  from  another  disease  the  appetite 
would  be  impaired,  and  the  horse  would  not  eat  for  a  time  prior 
to  its  death. 

If  the  disease  has  continued  for  a  period  of  time,  the  following 
lesions  maybe  detected :— Emphysema  of  the  lungs,  chronic 
thickening  of  the  bronchial  tube^»  dilatation  of  the  air  yeaicles, 
with  ana?mia,  degeneration,  and  rupture  of  their  walls,  pallor 
of  the  pulmonary  parenchyma,  and  eccentric  h}7)ertrophy  of  the 
right  side  of  the  heart,  or  the  whole  cardiac  substance  may  be 
variously  altered  in  structure.  ^H 

Spnptoms,—T\ie  inspiratory  movement  is  performed  with  easiP^ 
but  the  expiratory  by  two  apparent  efforts,  at  the  conclusion  of 
which  the  muscles  relax,  and  the  flanks  fall  with  peculiar  force. 
There  is  a  singular  cough,  which  seems  to  be  "  ejaculated  with  a 
sort  of  grunt  through  the  upper  part  of  the  trachea,  perhaps  from 
a  sympathetic  connection  with  the  parts  below," — ^(Blaixe,) 
Auscultation  will  detect  the  respiratory  murmur  weakened  or 
absent ;  there  is  a  loud,  sonorons,  sibOant  wheeze,  lieard  particu* 
larly  loud  towards  the  posterior  part  of  the  cliest.  Ehonchus 
and  sibilus  of  every  tone  and  variety  may  be  heai'd  all  over  the 
cheat  Tliere  is  stagnation  of  air  in  the  lungs,  and  the  sounds 
may  change  both  in  character  and  site,  owing  to  the  varying 
clonic  contractions  and  relaxations  of  the  bronchial  muscle, 
A  rubbing  sound  is  beard,  if  rupture  of  air  cells  has  occtiired, 
denoting  the  presence  of  air  in  the  luog  tissue.  On  percussion, 
the  resonance  of  the  thoracic  walls  is  increased,  showing  tliat 
the  lungs  are  distended  witli  air;  the  chest  itself  seems  rounder 
than  is  natural,  and  the  thoracic  movements  are  very  limited, 
whilst  the  abdominal  ones  are  violently  increased  during  a 
paroxysm.  The  symptoms  are  much  more  severe  after  the 
animal  has  been  fed,  and  after  the  spasmodic  fit  has  passed 
away»  the  breathing  may  be  tolerably  easy  until  it  is  fed  again. 
The  digestive  organs  are  weak  and  easily  disordered ;  flatulence 
is  a  prominent  symptom ;  and  the  animal  is  often  harsh  and 
dry  in  its  coat,  pot-bellied,  and  unthrifty. 


JISTHMA. 

Trmtment — Great  attention  to  diet,  Tlie  food  and  water 
should  be  carefully  repfiilated  as  to  quantity,  and  be  of  the  best 
([uality.  Feeding  on  bran  mashes,  containing  a  few  ounces  of 
linaeed  oil  with  lime  water,  has  pmved  serviceable  in  the  practice 
of  Mr.  Anderson  of  Ghisgow.  A  purgative  should  occasionally 
be  administered,  and  the  alimentary  track  always  kept  in  proper 
uixler. 

The  old  farriers  used  to  make  a  supplemcntarv^  anus  for  the 
horse  by  passing  a  red-hot  iron  into  the  rectum  from  immedi- 
ately below  the  tail,  through  which  a  leaden  ring  was  inserted,  to 
keep  it  patent.  There  is  no  need  to  resort  to  this  barbai*ous  and 
insane  method ;  but  they  supplied  a  reason  for  douig  it,  namely, 
that  tlie  artificial  anus  allowed  the  flatus  to  escape  from  the 
bowel  easdy»  and  that  it  did  away  with  the  disagreeable  sound 
which  accompanies  tliat  act  when  it  is  naturally  performed. 

The  symptoms  of  broken  wintl  may  be  palliated  by  all  methods 
which  improve  the  digestion,  and  by  remedies  that  are  calculated 
to  give  them  tone ;  hence  arsenic,  alkalies,  bitters,  more  especi- 
ally nux  vomica,  and  the  various  tonics  ore  serviceable.  All 
mere  remedies,  however,  must  be  of  secondary  importance  to 
hygiene  and  dietetics. 

"  Horse-coupers  '*  resort  to  various  methods  for  relieving  ilie 
breathing  of  broken-winded  horses.  These  persons  know  well 
enough  that  the  animal  breathes  moderately  well  when  the 
stomach  is  empty ;  they  therefore  take  good  care  to  keep  it 
short  both  of  food  and  water,  and  give  it  a  sharp  trot  to  mdoad 
the  bowels.  Shot,  lard,  gunpowder,  opium,  and  other  remedies 
ai'e  then  poured  down  its  unoffending  throat,  iind  most  of  these 
remedies  seem  to  exercise  a  sedative  or  ''  stilling "  effect,  and 
the  imwary  purchaser  only  knows  too  late  how  cleverly  he  him- 
'  lias  been  "  sold.*' 

There  is  one  consolation,  if  not  for  the  buyer,  at  least  for  the 
public  generally,  and  that  is,  broken  wind,  like  many  other  dis- 
eases the  results  of  ignorance,  is  fast  becoming  a  thing  of  the 
past. 


LEAD  POISOIOKG — LEAD  TALST — PLlIMBIS>r. 

Definition. — A  seriea  of  morbid  phenomena  induced  by  the 
absorption  of  the  salts  of  lead  contained  in  solution  in  the 
drinking  water  or  in  the  fowl. 
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Lead  poisoning  is  a  disease  generally  confined  to  those  dis- 
tricts of  tlie  country  where  lead  smelting  is  carried  on.  It  may, 
however,  occur  accidentally  in  any  part  where  animals  have 
access  to  lead  paint,  or  splintei's  of  leaden  bullets,  which  are  often 
scattered  ahont  in  quantities  near  ritle  targets.  It  also  occurs  in 
cattle  pastured  in  fields  manured  with  town  ashes,  which  often 
contain  scrapings  of  paint-pots,  waste  paint,  &a 

In  whatever  fuiin  the  lead  gaiag  access  to  the  stomach,  it 
must  be  rendered  soluble  before  it  is  absorbed  into  the  circula- 
tion. Lead  paint,  leaden  bullets,  and  other  insoluble  forms  of 
lead,  are  acted  upon  by  the  acid  secretion  uf  the  true  digestive 
stomach,  and  are  thns  rendered  soluble  and  fit  for  absorption 
into  the  animal  economy.  The  poilions  of  insoluble  lead  found 
in  tlie  rumen,  &c,  of  horned  cattle  are  to  be  looked  upon  as 
indicating  that  lead  is  present,  and  that  some  of  it  is  absorbed  into 
the  system,  rather  than  as  actual  causes  of  any  sjTnptoms  pre- 
sent prior  to  death.  Lead  in  its  metallic  state  appears  to  be 
devoid  of  medicinal  or  poisonous  action.  Four  ounces  of  shot 
were  given  to  a  dog  at  the  Veterinary  School  of  Lyons  without 
efTect  The  metal  may  sometimes,  however,  be  converted  with- 
in the  body  into  an  oxide  or  active  salt. —  (Finlay  Dun.)  Shot 
is  used  by  low  horse-dealers  to  relieve  the  sjTuptoms  of  broken 
wind,  and  doubtless  some  of  the  lead  is  dissolved  by  the  gastric 
acids,  and  acts  as  a  sedative  upon  the  gastric  nerves. 

Plumbism,  or  lead  poisoning,  results  from  the  absorption  of  lead 
into  the  circulation.  It  is  thus  dilTused  through  the  whole  body, 
and  exeiis  its  toxic  action  upon  all  the  organs  and  tissues  of  the 
animal  frame,  but  it  dues  not  affect  all  parts  alike,  but  acciimu* 
lates  in  some  more  than  in  others. 

Dr.  George  Wilson  (see  Monthly  Journal  of  Medical  ScUnce^ 
May  1852),  found  that  the  spleen  yielded  lead  most  abundantly ; 
next  to  the  spleen  the  liver  yielded  most ;  then  the  lungs,  after- 
wards the  kidneys,  then  the  heart,  and  the  intestines  least,  L^cad 
has  also  been  found  in  the  brain  and  in  the  muscles  ;  and  the  blue 
line  observed  in  the  gums  of  animals  and  men  poisoned  with  lead, 
is  supposed  l>y  Toures  to  be  due  to  the  lead  in  combination  witli 
the  tartar  of  the  teeth. 

Lead  having  onco  entered  the  body,  leaves  it  very  slowly, 
and  may  be  detected  in  it  months  after  an  animal  has  ceased  to 
receive  lead  witli  its  food  or  water.      It  enters  into  combinatiou 
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with  the  tissues  of  the  body,  and  is  retained  in  the  system  as  an 
insoluble  compound,  and  only  leaves  the  l»ody  on  the  breakinir 
up  or  disintegration,  medicinally  or  otherwise,  of  such  insoluble 
cumpound. 

The  symptoms  of  slow  lead  poisoninf^  in  the  lower  animals  are, 
capriciousness  of  the  appetite,  loss  of  fleshp  convulsive  tits,  a  blue 
line  seen  on  the  gums  whei-e  teeth  are  present,  the  gums  in  the 
interdental  spaces  shownng  no  trace  of  this  colour.  Colic  is  some- 
times absent,  and  constipation  is  not  so  constant  a  symptom  as 
in  man ;  indeed  I  have  repeatedly  seen  a  diarrhoeic  condition  of 
the  bowels  with  leaden -colonrcd  and  foetid  stools.  In  the  horse, 
roaring  is  considered,  in  Wales,  the  fii*st  symptom  of  lead 
poisoning,  and  every  roarer  in  the  lead  districts  about  Holy- 
well and  Flint  is  said  to  have  had  lead  {j>lwm),  Mr.  Shen- 
ton  of  Bake  well,  in  a  letter  to  Mr  Finlay  Dun,  thus  de- 
scribes the  symptoms  of  lead  poisoning  in  eleven  horses 
wliich  came  under  his  observation  in  1852: — "There  was 
a  rough,  staring  coat,  a  tucked -up  appearance  of  the  abdo* 
men,  and  a  slightly  accelerated  pjulse ;  in  fact,  symptoms  of 
febrile  excitement,  which  usually  passed  away  in  about  a  week, 
Aliout  this  time  lai*ge  quantities  of  grey-coloured  matter  were 
discharged  from  the  nostrils,  and  saliva  from  the  mouth ;  but  at 
no  time  was  there  enlargement  of  the  submaxillary,  lymphatic, 
or  salivary  glands.  Neither  was  there  constipation  of  the 
bowels,  which  appears  to  be  nearly  always  present  in  cases  of 
lead  poisoning  in  man.  Fits  and  partial  paralysis  came  on  at 
intervals ;  and  when  the  animals  got  down  they  often  struggled 
for  a  long  time  ineffectually  to  get  up  again.  The  breathing  up 
till  this  period  was  pretty  tranquil,  but  now  became  so  difficult 
and  laboured  that  the  patient  appeared  in  danger  of  suffocation. 
The  pulse  was  in  no  case  above  sixty  or  seventy ;  and  I  ascribed 
the  difficulty  of  respiration  to  a  paralyzed  state  of  the  respiratory 
apparatus.  Tlie  animals  did  not  live  more  than  two  or  three 
days  after  these  symptoms  appeared. 

*•  The  pod  7nort€m  appearances  varied  but  little.  The  lungs 
and  ti'achea  were  inflamed ;  the  lungs  engorged  w*ith  large  quan- 
tities of  black  blood ;  the  trachea  and  bronchi  tilled  w^th  frothy 
spume.  In  all  cases  but  two  the  villous  part  of  the  stomacli 
presented  isolated  patches  of  increased  vascular  action ;  and  in 
ail  caaes  the  intestines,  especially  tlie  large  ones,  were  inflamed. 
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The  blind  poucla  of  the  cmcura  was  nearly  gangrenous.  There 
was  nothing  remarkable  about  the  liver,  spleen,  or  kidneys, 
except  tliat  they  were  of  a  singularly  blue  appeaitince.  The 
bmiii  and  spinal  cord  were  not  examined." — (Finlay  Dun's 
Malaria  Medica,) 

Lead  palsy  in  man  is  characterised  in  it-s  later  stages  by  the 
blue  line  around  the  teeth,  ulceration  of  the  mouth,  colic,  and 
epCeptic  fits,  preceded,  however,  by  palsy  of  the  upper  extremities. 
The  extensor  muscles  of  the  hands  antl  fingers  become  first  pani- 
lyzed,  so  that  when  the  arms  are  stretched  out  the  hands  hang 
down  by  their  own  weight,  causing  what  is  termed  "  wriM-di^opJ* 
This  paralysis  is  succeeded  by  atrophy  of  the  affected  muscles*     ' 

In  t!ie  diagnosis  of  lead  pal^y  in  man  the  electric  current  plays 
an  importiuit  part,  for  it  is  found  that  when  the  palsy  is  induced 
by  lead  the  excitability  of  the  muscles  is  much  diminished, 
whilst  it  is  normal  in  ordinary  pamlysis.  **  Therefore^  whnt  the 
muscles  of  a  paralytic  limb  tiiove  well  under  the  infiitence  of  the 
electric  cwTcntf  we  may  fairly  conclude  that  there  is  no  lead  in 
the  system/' — (Dn  Althans  on  rural f/sis,  Neural f/ia,  tt'c) 

Mr.  Herapath  reports  iu  the  Chemist  for  1855  (sec  F.  Dun'a 
Materia  Medico)  some  interesting  cases  of  lead  poisoning,  which 
followed  the  erection  of  smelting  furnaces  on  the  Mendip  Hills 
in  18o:l.  The  inquiiy  appeared  to  commence  half  a  mile  fmra 
the  chinmey,  and  to  extend  half  a  mile  further.  Oxide,  carbonate, 
and  sulphate  of  lead  were  found  on  tlie  herbage,  hedges,  and  hay. 
On  the  live  stock  *'  the  elflects  of  the  metal  were,  a  stunted 
gi'owth,  a  leanness,  shortness  of  breathing,  pai-alysis  of  the  ex- 
tremities, particularly  the  hinder  ones,  the  flexor  muscles  of  the 
fore  legs  were  affected,  so  that  they  stood  upon  their  toes,  swelling 
of  the  knees,  hut  no  constipation  or  colic  as  in  the  human  species; 
in  a  few  months  death  followed.  In  the  young  the  symptoms 
were  more  conspicuous  nnd  the  mortality  greater.  Lambs  were 
yeaned  paralytic.  When  tliree  weeks  old  they  could  not  stand, 
althouiDfh  they  made  great  efforts  to  do  so.  In  attempting  to  feed 
them  from  a  bottle  they  were  nearly  suffocated  fiom  paralysis  of 
the  glottis.  Twenty-one  died  early  out  of  twenty-three,  Colts 
also  died  ;  and  those  that  lived  could  not  be  trotted  150  yarus 
without  cUstressed  breathing.  Pigs  confined  to  the  sty  were 
not  injured,  but  if  allowed  to  roam  were  soon  affected.  The 
milk  of  cows  and  sheep  was  reduced  in  quality  atid  quantity, 
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and  cheese  made  from  the  fonner  had  lesa  fat  in  it.  I  found 
in  the  milk  of  both  minute  tniccs  of  lead.  The  dead  subjects 
showed  the  mncous  surfaces  to  be  paler  than  natural  The  lungs 
had  large  portions  of  a  dark  red  colour,  witli  circumscribed  edges, 
not  like  ordinary  inllammation,  but  evidently  surcharged  with 
tluid  There  was  a  blue  line  seen  in  the  gum  of  the  lower 
jaw,  which  Dr.  Taylor  said  in  court  was  not  caused  by  lead 
poison,  as  it  did  not  occur,  as  in  the  human  subject,  on  tlie 
npper  edj^'e  of  the  gum,  but  where  the  gums  first  come  into 
contact  with  the  teeth,  about  three-sixteenths  of  an  inch  below 
the  top  edge.  I  tlierefore  dissected  ont  this  line,  which  was 
about  three-quarters  of  an  inch  in  length,  and  the  thickness  of 
sewing  cotton ;  and  by  aid  of  carbonate  of  soda  and  the  blow- 
pi  f»e  reduced  a  sp^angle  of  lead  from  it,  quite  visible  to  the  jury 
without  the  aid  of  tlie  microscope/' 

I  am  not  aware  that  there  are  any  cases  on  record  of  animals 
poisoned  by  water  cojiveyed  in  leaden  pipes;  such  a  thing  is 
not,  however,  impossible,  and  wherc  other  sources  of  lead  are 
non-apparent,  it  will  be  advisable  to  search  into  this. 

Trealmtnt. — In  the  rapidly  developed  form  of  lead  poisoning 
from  the  accidental  ingestion  of  lead  paint,  bullet  spray,  &c.,  the 
treatment  must  be  directed  to  prevent  the  solution  of  the  lead 
in  the  stomach  and  intestinal  canal,  by  adniiuisteriog  such 
agents  as  enter  into  combination  with  lead,  forming  insoluble 
combinations.  For  this  purpose  the  bowels  ai-e  to  be  acted 
u|x>n  by  a  solution  of  sulphate  of  magnesia,  to  which  sulphur 
and  sulphuric  acid  have  been  added.  By  this  means  the  lead 
in  the  intestines  is  converted  into  an  insoluble  sulphate  and 
sulplnde.  If  pain  be  present,  opium  or  hyoscyamus  is  to  be 
added  to  the  purgative.  The  acid  is  to  he  continued  for  some 
time,  as  it  is  only  by  keeping  the  digestive  apjtaratus  charged 
with  it  that  the  solution  of  the  lead  by  the  gastric  juices  can  l>e 
prevented,  for  the  thin  crust  of  sulphate,  which  probably  forms 
on  the  surface  of  the  portions  of  lead,  may  be  thrown  of,  and 
the  metal,  or  its  oxide  or  carbonate,  as  the  case  may  be,  again 
exposed  to  the  action  of  the  gastric  juices. 

In  addition  to  the  purgative  and  acid,  diluents  are  to  be  freely 
administered,  and  purgation  actively  kept  up  for  some  days.  It 
is  also  necessary  to  keep  up  a  copious  discharge  of  urine,  with 
the  view  of  eliminating  the  absorbed  lead  from  the  body. 
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"VVlien  the  bowels  are  thomuglily  acted  upon,  and  if  tbe 
phuric  acid  does  not  seem  to  agree  with  tlie  animal,  sulphur  ad 
vegetable  tonics  may  be  substituted,  Tlie  sulphur  is  partinu 
transformed  into  sulphuretted  hydrogen,  which  combines 
the  lead,  and  forms  an  insoluble  sulphide. 

In  the  slower  tbrm  of  lead  poisoning,  and  where  the  lead  1 
lieen  slowly  accumulating  in  the  system,  it  will  be  well  to 
sider  the  chances  of  success  before  attempting  a  cure; 
in  none  liut  the  mildest  cases  should  this  be  attempted,  a.^  thi 
termination  will  prove  neither  creditable  to  the  practitioner  na 
Ijrofitable  to  the  owner. 

In  all  cases  a  small  dose  of  the  sulphate  of  magnesia  is  to  i 
admhiistered,  and  when  this  has  openited,  the  elimination  of  thij 
poison  is  to  be  attempted  by  the  iodide  of  potassium* 

The  principle  u]>ou  wbielL  tlie  iodide  of  potassium  actshtfl 
been  pointed  out  by  Melseus,  w4io  assumes  that  the  leml  i>I 
retained  in  the  body  as  an  insoluble  compound  with  the  tissues,! 
Tlie  iodide,  after  iu  absorption  into  the  blood,  combines  wilhltaj 
lead,  and  forms  with  it  a  new  and  soluble  salt  The  poison  ilj 
thus  liberated  from  its  union  witli  the  injured  part,  dissolved  j 
out  from  the  damaged  fibre^  and  once  more  set  atloat  in  M 
circulation,  and  along  with  t]ie  remedy  cast  out  vnth  the  uKue. 
Great  caution  is  at  lii^t  necessary  in  using  this  remedy,  w  «U 
the  moment  wlien  the  compounds,  fixed  in  the  body,  IjecoiiwJ 
dissolved  or  transformed,  tlie  phenomena  of  acute  poisoning  maV  j 
occur.  The  dose  must  therefore  be  small  at  tirst,  and  eithef  J 
increased  or  diminished,  as  the  pitient  seems  to  bear  it 

Galvanism  is  also  recommended  for  lead  poisoning  in  mini 
and,  if  necessary,  may  be  tried  in  the  case  of  a  valuable  liai»| 
or  cow. 

It  will  be  apparent  that  removal  of  animals  from  the  sonioJ  j 
whence   the  lead  is  obtained  nmst  be   the  first  step  in  ^^ 
treatment 

The  soluble  salts  of  lead,  such  as  the  acetate,  when  given  ia  j 
poisonous  doses,  cause  nausea,  quick,  small,  hard  pulse,  o^HCi 
stiffness  of  the  limbs,  paralysis  of  the  optic  nerves,  InaeiisibiJi^* 
and  death  ;  and  on  post  mortem  examination  the  gastric  niucom  | 
membrane  is  found  gi'ey,  and  of  a  macerated  appearance,  owinj  j 
to  the  chemical  action  of  the  salt 
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I  liave  met  with  ont!  instance  where  several  head  of  cattle  on 
a  farm  were  slowly  poisoned  by  drinking  from  a  stream  into 
which  the  refuse  from  parafhn  works  was  discharged. 

The  symptoms  were,  gradual  loss  of  Hesh,  and  a  persistent 
diarrhoea,  and  it  was  only  on  a  past  viorUm  examination  being 
made  that  tlie  cause  of  death  was  discovered*  The  appearances 
were  as  follows : — 

Antemia,  wasting  of  the  muscles  of  the  body  generally;  absence 
of  fat,  and  other  signs  of  a  prolonged  mal-nntritioo;  the  character- 
istic legions  were  discovered  on  opening  the  abdominal  cavity. 
The  intestines  had  a  greyish-black  appearance  throughout,  and 
were  covered  with  very  dark  grey  or  blackish  spots  of  a  dull 
appearance.  These  spots  w^ere  found  to  consist  of  the  various  in- 
testinal  glands,  surcharged  with  the  pigmentary  matters  of  crude 
paraffin.  The  glands  of  the  mesenter}'  were  more  or  less  enlarged, 
and  presented  the  same  dark  appearance ;  the  lacteals  were  of 
the  same  colour,  and  were  found  to  contain  paraffin ;  the  liver 
presented  notliing  very  unusual,  but  the  kidneys,  more  especially 
on  their  inferior  surfaces,  were  covered  with  tlie  dtirk  spots. 

These  animals,  at  least  those  which  I  had  the  opportunity  of 
seuing,  had  been  removed  from  the  field,  tb rough  which  the 
polluted  stream  flowed,  some  months  prior;  they  liad  continued 

I  eat  moderately  well,  but  everything  they  took  seemed  to  pass 
through  the  intestinal  canal  as  if  the  power  of  absorption  had 
lieen  entirely  lost;  and  when  tlie  condition  of  the  glands  and 
lacteals  was  examined,  this  could  be  accounted  for;  indeed  it 
may  be  said  that  the  animals  had  died  from  slow  starvation, 
arising  from  impermeability  of  the  chyle  vessels,  due  to  their 
being  blocked  up  by  crude  paraftin.  Although  so  long  a  time 
had  elapsed  since  the  paraffin  had  obtained  access  into  the 
body,  the  characteristic  smell  w^as  retained ;  and  even  many 
months  after  they  were  removed  from  the  body,  and  preserved 
in  spirits,  the  odour  was  still  recognisable. 


RflODODENDRON  POISONINa 


Several  cases  of  poisoning  by  the  Mhododendron  hydridum 
having  been  observed  by  my  late  student,  Mr*  Gun>  Veterinary 
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Surgeon,  Beauly,  he  kindly  wrote  me  the  following  parlicull 
which  are  well  worthy  of  attention  :^ — 

"  Ou  8th  April  last  1  was  asked  to  attend  a  lot  of  fourteen  i 
one  and  two*year-olds,  and  on  examination  the  following  i 
toms  were  noticeable : — staggering,  swaying  from  side  to  i 
partial  paralysis  of  hind  extremities ;  some  of  the  animals  ' 
press  their  heads  to  the  wall  and  strike  out  with  their  foreJj 
as  if  endeavouring  to  get  forward,  then  vomit  a  green" 
spume.  One,  a  yearling  stirk,  w^as  unable  to  get  up,  the  1 
extremities  being  completely  paralyzed ;  eyes  staring  and 
in  their  sot^kcts,  pupils  not  dilated,  mucous  membranes  ver 
great  straining,  passing  small  quantities  of  hard,  dark  fa4id  fe 
covered  with  mucous.  The  symptoms  varied  very  much,  flj«  wo 
of  the  animals,  especially  the  two-year-olds,  would  lie 
during  the  spasms  of  pain,  and  kick  the  belly  with  the  hind  I 
Youiition  was  a  marked  symptom,  and  came  on  at  inter 
when  the  animal  w^ould  groan  with  pain,  vomit,  then  a  > 
modic  cough  came  on,  which  lasted  for  a  few  minutes^ 
administering  medicine,  if  the  animal's  head  was  much  Tvii 
above  the  level  of  the  body,  the  creature  would  Instantly  W!< 
if  strtick  with  an  axe.  On  examining  the  substance  vomitdd,  i 
was  full  of  the  flower  buds,  leaves,  and  young  shoots  of  1 
rliododendron  in  a  semi -masticated  state.  An  inspection  of  I 
park  graced  by  tlie  cattle  was  made,  when  about  three  cart-la 
of  the  prunings  of  rhododendron  wei'e  found  tlirown  over  i 
fence  by  the  gardener;  the  prunings  having  been  recently,! 
was  seen,  eaten  of  by  the  cattle. 

"  TreatmcrU, — Linseed  oil,  with  potass  carlionate,  and  i 
doses  of  tincture  opii  in  the  cases  suifering  from  colic  was  io 
every  instance  successful     Tlie  yearling  stirk  affected  with  | 
lysis  was  treated  as  above,  with  the  addition  of  the  iod.  potia*' 
which  in  a  few  days  had  the  desired  effect 

"  r.S, — ^The  first  symptoms  of  illness  were  noticed  fifteen  liottfl 
after  the  cattle  had  eaten  part  of  the  prunings." 


YEW'  POISONING. 

Considerable  difference  of  opinion  seems  to  exist  as  to  tlia 
poisonous  or  non-poisonous  properties  of  the  leaves  of  the  J^^ 
tree ;   some   maintaining  they  are  not  poisonous  except  in  * 
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jmrtly  dried  or  decayed  state,  M'hilst  otbers  state  that  cattle  can 
eat  tliem  with  impunity,  either  dry  or  green. 

Nuinerous  instances  are,  however,  recorded  which  prove  that 
the  yew  ia  poisonous  to  cattle,  sheep,  pheasants,  &c. ;  and  ray 
own  experience  enaljles  rae  to  agree  with  this  opinion,  namely, 
that  the  yew,  English  and  Irish,  is  poisonous,  both  in  ita 
green  and  its  dry  state. 

Professor  Tuson  (Vcfcrumnan,  January  1877)  says,  "The 
whole  subject  of  poisoning  by  yew  is  so  important,  that  I  have 
undertaken  to  investigate  it,  in  tlie  hope  of  being  enabled  to 
determine  the  nature  of  the  toxic  principle  of  the  plant,  as  well 
ns  to  explain  aw^ay  the  nmny  contradictoiy  statements  that  have 
from  time  to  time  been  made  relative  to  its  fatal  effects." 

It  is  to  be  hoped  that  Professor  Tuson  will  be  able  to  perform 
his  promise  upon  a  matter  so  very  important.  By  doing  so 
•he  will  confer  a  benefit  on  agriculturists  and  the  veterinary 
profession. 

The  symptoms  are  rarely  noticed,  as  the  toxic  action  is  very 

rapidly  fatal,  destroying  life  without  there  being  any  very  decided 

I  manifestation  of  symptoms  bc>M3nd  loss  of  appetite,  great  pnj- 

strution,  feeble  pulse,  coldness  of  the  surface  of  the  body,  and 

rapid  sinking  of  the  vital  powers. 

The  post  mtyytem  apjpearances  are  equally  unsatisfactory,  and 
but  little  can  be  detected  beyond  the  presence  of  tlie  leaves  and 
twigs  in  the  stomaeh. 

In  investigating  into  the  e^iuse  of  death  of  one  lot  of  cattle 
poisoned,  seveitd  of  which  were  found  dead,  it  was  discovered 
tliat  some  clippings  from  yew  trees  had  been  thrown  into  tlie 
park  the  previous  evening,  and  in  those  which  had  died  iii'st 
the  poison  was  found  in  the  greatest  abundance;  otbers  of  the 
rattle  hngered  for  several  houi*3,  and  in  these  the  leaves  weni 
I  less  in  quantity. 

From  what  I  observed  in  making  the  examination,  it  would 

nppear  that  it  is  not  essential  that  the  yew  leaves  should  pass 

beyond  the  rumen  to  exert  their  toxic  properties,  as  in  some  of 

Uhe  cases  no  leaves  were  found  beyond  this  viscus,  whilst  in  otliers 

a  few  were  found  in  the  reticulum  ;  in  those  that  lived  the 

longest  some  of  the  leaves  had  reached  the  omasum.     No  doubt 

I  some  of  the  juice  expressed  during  mastication  would  become 

l^nbdorbed  and  cause  death. 
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TreaimenL—The  indications  for  treatment  are  the  fee 
of  the  to.xic  vegetable  as  quickly  as  possible;  and,  provided 
cause  !ias  been  discovered  by  the  history  of  the  occurrence,! 
the  post  mortem  examination  of  the  animal  or  animals  \ 
dead,  and  seeing  that  vomition  h  induced  with  so  inuc 
culty,  I  see  no  objection  to  the  performance  of  runienob 
order  to  remove  all  the  contents  of  the  rumen ;  but  before  i 
ing  to  such  an  operation,  the  practitioner  should  endeav 
overcome  the  effects  of  the  poison  by  large  and  repeated 
of  stimulants,  such  as  ammonia  and  alcohol,  friction  to  the  i 
and  warm  clothing.     Should  this  succeed,  the  opemtioii  mq 
be  nece^ssary.     At  the  same  time,  it  roust  l>e  remembered 
even  iJ*  the  first  effects  be  thus  obviated,  the  animal  will  i 
tinue  in  danger  until  tlie  poison  has  been  expelled.     The  ] 
of  rumination  re>established  will  again  subject  the  plauttnl 
action  of  the  saliva ;  its  remaining  toxic  properties  being 
set  free  may  induce  a  fatal  collapse,  while  perhaps  all  has  l< 
thouglit  secure.     Purgatives  will  be  essential^  and  ought  to  I 
administered  without  delay. 


MILK  SICKNESS. 

A  form  of  disease  in  which  the  milk  and  flesh  become  | 
ous,  and  wliich,  when  partaken  of  by  man  or  animals,  induce  I 
violent  and  even  fatal  disease. 

It  appears,  as  reported  by  Professor  Law  of  Cornell  Vti 
versity,  that  the  disease  has  been  observed  by  Professor] 
every  summer  in  the  mountains  of  the  IMue  Ridge,  which  i 
down  to  the  western  portion  of  North  Carolina;  among  thehil 
farther  sooth  by  Dr.  Salmon ;  by  I  )rs.  Phillips  and  Schmidt  ont 
upper  water  of  Scioto,  Ohio ;  and  by  Mr.  Beardsley  in 
and  adjacent  States. 

El iolofft/.— Mr,  Law  says — "Tliere   is  no  uniform  geolo 
condition  in  the  different  imhealthy  districts   to  accouot 
tlieii'  dangerous  tendencies.     1>t,  Philhps  says — *  It  is  found  S^ 
localities  among  the  Green  River  hills  in  Kentucky ;  it  oc^un 
in  some  localities  along  the  Wabash  River  in  Indiana,  afiweB 
as  here  and  there   in  our  own   heavily  timbered  uplands  i* 
north-western  Ohio/     And  yet  a  constant  condition  of  itj  yrt^ 
valence  is  the  unreclaimed  state  of  the  land  on  which  it  s^p 
In  the  Caroliuas  and  Georgia  it  is  found  only  on  the  hjgba 
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tnouutaina ;  and  in  Kentucky,  Ohio.  Iiiiliana,  and  Illinois,  only 
on  the  heavily  timhored  lands  or  marshy  river  bottoms  in  their 
virgin  condition.  Bnt  the  removal  of  the  primeval  forest,  the 
drying  of  marshy  spots,  and  the  general  cultivation  of  the  soil, 
is  the  signal  for  its  disappearance ;  and  thus  Dr.  Phillips  again 
remarks — 'In  many  localities  where  it  formerly  prevailed  to  a 
dangerons  extent  within  the  memor}'  of  the  present  generation, 
i  as  in  Gi^een  and  Madison  counties,  in  the  State  of  Ohio,  it  has 
now,  by  reason  of  the  cultivation  of  the  soil,  lieen  entirely 
exterminated.  Indeed,  the  disease  may  be  said  to  be  rapidly 
disappearing  before  our  extending  civilisation.' 

*'  The  recent  microscopic  observations  of  Dr,  Pliillips  have  done 
(more  to  elucidate  the  cause  of  milk  sicknrji:^  than  all  the  wild 
hypotheses  and  cmde  observations  of  a  century  befora     He  has 
found  vegetable  organisms   in  the   blood ;   and  as   these  will 
I  explain  fully  all  the  peculiarities  of  tlie  disease,  they  may  he 
pixDvisionally  accepted  as  the  probable  dimase  germs.     He  says — 
*  In  the  month  of  June  last,  I  had  uudev  my  care  a  typical  ease 
I  of  milk  sickness.     I  made  a  careful  microsc^opical  examination  of 
I  the  urine  every  day ;  and  upon  the  fourtli  day  after  the  case 
eaine  under  my  cartj,  I  drew  a  few  drachms  of  bloml,  and  imme- 
diately placed  it  under  the  micmscope  at  tiie  bedside,  while  yet 
warm  and  liquid.     I  found  it  contained  a  gi"eat  number  of  living, 
moving  spiml  bacteria,  similar  in  their  general  appearance  to 
those  spiral  bacteria  described  by  Professor  Lebert  as  abtiundiug 
in  the  blood  of  relapsing  fever  patients.     I  also  found  in  tlie 
urine  of  that  patient  those  same  spiral  btieteria,  and,  co-existing 
I  with  them,  the  sphero-bacteria,  in  segments  of  two  to  six  or 
[eight.     I  had  opportunity   to  examine  the  blood   of  but  one 
[patient;  the  urine  of  several  was  obtained  and  examined,  fur- 
[liished  from  patients  under  the  care  of  one  of  my  professional 
[neighbours — all  showing  the  presence  of  lM:>th  these  described 
I  forms  of  bacteria.     I  sent  specimens  of  the  bjood  and  urine  to  a 
[professional  friend,  having  a  state  rt'putation  as  a  microscopist 
lund  pathologist,  and  had  the  pleasure  of  receiving,  within  a  few 
[days,  a  full  endorsement  of  my  observations.'* 

**This  will  sufficiently  account  for  the  fact  that  particular 
[districts,  fields,  woods,  waters,  or  plants  are  at  times  found  to  be 

^  U  ou^ht  ki  be  Btftted  ihAi  Dr.  Schmidt  dcni^  the  exUtenoe  of  hmcimm  m  the 
Wood  of  hki 
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infectiiijG: ;  while  the  snme  plants  or  waters,  containing  identical 
oliemical  elements,  are  at  other  times  or  places  inaocuous.  It 
will  further  explain  why  only  a  certain  proportion  of  the  animals 
or  raen  exposed  to  the  morbid  iuflueiiee  succumb  to  it;  while 
tlie  remainder,  whose  systems  or  vital  fluids  are  in  a  condition 
cliemically  ineoinputible  with  the  propagation  of  the  bacteria, 
escape*  It  is  quite  in  keeping  with  the  fact  that  the  disease  is 
produced  in  widely  different  conditions  of  climate,  vegetation, 
soil,  geological  formation,  and  management;  and  that  no  com- 
bination of  these  is  able  to  produce  it,  unless  the  disease  germ 
has  been  introduced.  It  explains,  too,  the  permanent  preserva- 
tion of  the  virus  in  clieese  and  other  comparatively  stable 
products  of  the  sick.  It  is  equally  in  keeping  with  the  following 
circumstances,  relating  to  what  may  be  considered  predisposing 
causes  of  the  disease : — - 

"The  excess  of  effete  matters  in  the  blood  e\'idently  favours 
its  development.  Thus,  overwork,  severe  exertion^ — even  for  a 
limited  time — want  of  sleep  (as  in  the  case  of  the  members  of  a 
family  watching  with  a  sick  relation),  a  fit  of  constipation,  or  a 
slight  attack  of  malarial  fever,  all  strongly  conduce  to  the 
development  of  the  malady.  It  is  curious  to  note  that  children 
oiten  suffer  less  than  adults,  probably  because  their  emunctorie^ 
arc  usually  more  free,  and  they  are  less  exposed  to  exhausting 
and  depressing  conditions.  In  infected  cattle,  the  symptoms 
are  easily  developed  or  aggravated  by  subjecting  theni  to  fatigue; 
and  in  ^nilk-sick  districts,  it  is  a  common  practice  to  test  the 
soundnesB  of  stock  by  giving  a  good  run  before  purchasing. 

"  Another  very  remarkable  fact  is,  tliat  milch  cows  rarely  show 
the  disease,  though  conveying  it  to  other  animals  through  their 
milk.  Dr.  Phillips  says — *  It  is  not  unusual,  where  persons 
sufier  from  this  disease,  to  find,  at  the  same  time,  calves  using 
the  same  cow's  milk  sick  with  Uremhles;*  while  the  cows  are  to 
all  appearance  in  perfect  health.  The  dry  cattle  are  much  mare 
frc([uentl3'  attacked  with  'trembles'  than  cows  which  are  secreting 
milk  in  abundance/  To  the  same  purpose  Dr.  Schmidt  remarks 
— -  Cows  giving  milk  do  not  show  the  disease  at  all,  but  their 
calves  have  it  all  the  time  as  long  as  they  suck  the  milk ;  dogs 
fed  on  milk  get  it.*  Dr.  Phillips  says^*  A  calf  gets  it  from  the 
cow  in  the  milk,^ — the  calf  dies;  and  the  pigs  which  eat  the 
c;ircase  get  the  disease  and  die ;  the  dog  which  eats  tlie  pig,  and 
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llie  buzzard  which  eats  tlie  dog,  all  in  due  time  contmct  the 
fBanie  disease.*     Br.  Schmidt  and  others  speak  in  siniikir  tenn.s. 
'*  This  transmission  of  tlie  disease  through  ii  long  series  of 

snccessive  victims^  which  has  been  shown  in  *  scores  of  careful 
k  obsen^ations/  dernonstmtes  the  important  fact  of  the  specific 
f nature  of  the  poison  and  its  multiplication  within  tlie  system; 

while  any  simple  mineral  or  vegetable  poison  in  similar  circtim- 
^Btance9  would  soon  have  been  rendered  inert  by  dilution, 

**  Tlie  presumption  is  that  all  races  of  domestic  animals  are 
Isusceptible,  and  may  contract  the  disease,  either  from  the  milk, 
liiesh,  or  other  products  of  the  sick,  or  directly  from  ingestion 
I  of  the  poison  in  food  and  water,     Phillips  even  sugi^ests  the  air 

as  a  possible  medium  of  infection,  but  adduces  no  facts  in 

I  support  of  the  opinion. 
^*  St/mptojns.— In  milch  rows  these  may  be  so  slight  that  they 
are  entirely  overlooked,  unless  tlie  animal  is  excited.  The  outlet 
for  the  poison  throuf^h  the  nxammary  secretion  appears  to  protect 
these,  in  a  great  measure,  from  the  graver  phenomena.  When 
violently  excited,  however,  and  especially  when  driven  fast  for 
I  some  mdes»  they  are  seized  with  a  rigor  and  all  the  more  dan- 
gerous symptoms  of  the  disease.  The  breath,  too,  has  at  all 
times  that  fa.4id,  sweet,  mawkish  smell  which  characterises  the 
disease  in  all  animals. 
"  In  stea-s,  and  other  dri/  ccUtle  and  sheep,  the  condition  is 
characteristic,  even  in  decubitus  :  a  position  which  is  maintained 
j^^by  the  animal  as  much  as  possible,  evidently  because  of  the 
^Vgreat  ner\-ous  prostration  and  extreme  musctilar  weakness.  The 
^Hliead  resting  on  the  ground,  the  sweetness  of  the  breath,  the 
^■blood-shot  eyes,  and  the  staring  coat,  are  marked  features,  though 
appetite  and  rumination  may  be  preserved.      Tlie  worst  cases 

I  lie  prone,  with  head  extended  on  the  ground,  and  show  an  utter 
indifl'ereuce  to  all  sense  of  fear  or  danger ;  and  the  wildest  of 
■thom  whine  under  the  prostrating  influences  of  the  disease, 
and  allow  themselves  to  be  handled  in  any  way  without  the 
slightest  effort  at  resistance  or  escape.     The  nervous  debility 
and  torpor  are  not  confined  to  the  voluntary  muscles,  but  all 
ithe  organic  functions  are  largely  impaired,  the  bowels  in  par- 
Iticular  are  obstinately  constipated,  and  when  death  ensues  it  is 
[by  asthenia. 

*'  The  milder  cases,  those  even  that  present  no  appreciable 
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sj^inptoms  when  at  rest,  are  seized  with  tremUing  when  i 
to  undergo  tlie  slifzhtest  exertion,  a^ssuine  a  very  hriwrjird  app 
ance,  drag  their  limbs  slowly  and  stiffly,  and  after  a  driv^j 
four  or  five  miles  will  often  suddenly  drop  down  dead. 

**  The  prostration  is  even  more  marked  in  sheep,  and  in  ^ 
many  cases  they  seem  to  be  quite  unequal  t4>  the  task  of  tim 

"  In   vomiting    animals,   emesis   is   a  prominent  symp 
Calves  tremble  while  sucking,  and  often  stop  suddenly, 
the  contents  of  their  stomachs,  fall  to  the  gi-ound,  and  perid 
In  pif/s  and  dogs,   vomiting   and   constipation   are  proniin 
symptoms  ;  swine  burrow  under  their  litter,  and  are  roused  ^ 
diftknlty,  and  dogs  get  *  the  slows,*  and  are  unable  to  fol 
their  mast-er.     The  result  of  exertion  is  the  same  in  all 

**  *  Convalescence  in  this  disease  Ls  as  peculiar  as  any 
feature  in  its  clinical  history ;  and  to  this  peculiarity  I  wo 
invite  especial  attention,  inasmuch  as  these  facts  are  ijuj 
in  tlie  study  of  its  special  pathology.     Convalescence  is  i 
marked  by  a  critical  evacuation  of  any  kind*     I  have  no  i 
lection,  in  any  case,  of  a   critical    perspiration   to  mark 
initiation  of  convalescence.     A  moist  skin  during  the  octi 
stage  of  this  disease,  in  my  opinion,  never  occurs.     Hit] 
diarrhcea,  as  a  rule,  does  not  occur  as  a  critical  discliarge. 
is  tine  a  resumption  of  these  functions  occurs,  but  not  in  qa 
tities  to  be  regarded  as   criticaL     I  have  occasionally 
diarrhrea  occur  as  a  sequel,   with  typhoid   syn 
have  always  regarded  it  as  a  result  of  injuries  - 
injudicious  use  of  drastic  purgatives,  or  as  an  evideaoe 
unemic  poison uig  from  retained  excreta.     Ordinarily,  conv 
cence  is  marked  by  a  cessation  of  the  characteristic  symploa 
and   a  gradual   resumption   of   the   impaired    and   suspenJd 
functions, — ^only  this  and  nothing  more.     There  is  a  populi 
belief  that  a  patient  once  suHering  from  this  disease  never  fal 
recovers ;  and  that,  upon  exposure  to  heat  and  fatigue,  ho 
liable  to  a  relapse.     This,  it  is  true,  does  occur  occasiomdly,  1 
not  as  a  rule.     On  the  contrary,  I  could  point  to  scores  uf  cases 
where  recover}^  has  been  perfect  and  complete/ — (Dr  PlULUls) 

"  Mr.  Beaixisle}^  also  testifies  to  the  permanency  of  the  affect^ 
and  liability  to  relapse  in  many  cases. 

"  Lcsioiis  in  Cattk. — ^Beaide  the  presence  of  fungi  in  the  Uo 
and  the  tendency  to  capillary  stasis  in  difierent  orgaoa^ 
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ng  have  been  noticed : — '  The  stomach  and  intestines 
lamed  (?) ;  the  mucous  coat  is  measurably  destroyed ;  the 
coats  are  in  some  cases  gangrenous ;  they  have  a  dark  or 
appearance,  which  is  not  due  to  a  mere  congestion ;  the 
ire  not  firm,  though  they  are  not  easily  broken  down.  In 
mtriculus,  or  paunch,  and  indeed  throughout  the  whole 
itary  canal,  is  found  a  substance  conglomerated  and  re- 
ng  cemented  sawdust,  in  the  shape  of  balls,  somewhat 
ted,  and  perfectly  adherent  to  the  coats  of  the  digestive 
— (Dr.  Schmidt.)" — {Veterinanj  Journal,  Sept.  1877.) 


CHAPTER    XXXVIIL 

SPOEADIC   BISEAS'ES— continued. 

(III.)— LOCAL  DISEASES. 

Local  diseases  are  those  which  have  their  primary  seat  and 
origin  in  any  one  tissue,  function,  or  organ.  They  are  sporadic 
diseases,  and  are  generally,  but  not  always,  associated  with  con- 
stitutional disturbance,  which,  however,  depends  upon,  and  is 
secondary  to,  the  original  local  affection. 

(A.)  DISEASES  OF  THE  NERVOUS  SYSTEM. 

EPILEPSY — CHOREA. 

Compared  with  the  nervous  diseases  of  man,  those  which 
affect  the  lower  animals  are  few  and  insignificant.  This  can  be 
accounted  for  in  a  variety  of  ways,  but  more  particularly  by  the 
absence  of  the  higher  mental  functions  in  the  lower  animals,  and 
*'  in  the  way  of  life,"  from  their  non-participation  in  the  excite- 
ments, pleasures,  hopes,  and  fears,  as  well  as  in  the  indulgences 
of  the  human  race. 

There  are  certainly  some  instances  of  what  might  be  considered 
aberrations  of  intellect  or  morbid  fancies  in  the  lower  animals, 
more  particularly  in  the  dog,  by  which  the  docile  become  fero- 
cious, the  good-tempered  extremely  irritable,  the  intelligent 
stupid  or  listless. 

Animals  also  vary  in  degree  of  mental  power :  some  are 
sharp,  intelligent,  easily  taught,  possessed  of  good  memories,  and 
are  capable  of  manifesting  a  great  degree  of  affection  to  those 
around  them;  while  others  are  dull,  hard  to  teach,  have  bad 
memories,  and  seem  to  live  for  themselves  only.      Notwith- 
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standing  these  varieties  in  the  temperament  and  intelligence  of 
animals^  the  purely  mental — psychological-— diseases  are  absent 
in  our  patients. 

EPILEPSY. 

A  peculiar  nervous  state,  difficult  to  define,  but  in  which 
complete  loss  of  consciousness  prevails  for  a  short  time,  associ- 
ated with  spasmodic  contractions  of  the  muscles,  succeeded  by 
debility,  and  sometimes  by  a  desire  to  sleep.  Epilepsy  occura 
amongst  all  animals,  but  is  most  commonly  seen  in  young  dogs. 

The  pathological  condition  of  the  brain  which  gives  rise  to 
epileptic  fits  is  not  yet  determined;  indeed,  in  fifteen  out  of 
twenty  cases  in  which  the  brains  of  epileptic  human  patients 
have  been  examined,  the  structui^e  of  the  brain  has  been  found 
quite  healthy.  Occasionally,  however,  tlie  brain  and  its  mem- 
branes are  actually  diseased ;  thus  the  membmnes  may  be  found 
thickened,  inflamed,  or  even  ossified.  In  one  horse,  subject  to 
epileptic  fits,  an  abscess  in  the  white  matter  of  each  hemisphere 
was  found  by  me ;  in  another,  tumours  in  tlio  choroid  plexus ; 
but  in  some  instances  it  is  due  to  some  condition  of  the  blood, 
as  in  those  fits  which  are  associated  with  cataiThal  fever.  In 
young  dogs  epileptic  fits  are  associated  with  dentition,  and  with 
worms  in  the  intciitinal  canal  or  stomaclh 

Dr.  Brown  Sequard's  researches  into  the  origin  of  epilepsy  are 
quoted  at  length  by  Mr,  Gam  gee  in  his  Dmnestic  Animais  in 
Health  and  Diseojut,  page  458.  They  are  very  interesting,  but 
the  tendency  at  present  is  to  consider  epilepsy  certainly  as  a 
hrain  disease,  but  as  one  in  which  no  definite  pathological  condi- 
tion can  in  all  cases  be  determined ;  and  that  the  loss  of  con- 
sciousness, associated  with  excessive  mobility,  leads  observers 
to  regard  those  parts  of  the  bmin  in  the  immediate  vicinity  of 
the  celJa  turcica  and  basilar  portion  of  the  occipital  region — for 
example,  the  central  ganglia  or  medulla  oblongata — ^is  parts 
where,  in  future,  morbid  anatomy  may  yet  discover  a  lesion. 

Symptoms, — An  animal  in  apparent  health  is  seen  to  stagger 
and  stare — the  dog  cries  out  at  first,  but  is  afterwards  quite 
dumb — ^and  then  to  fall  into  more  or  less  violent  convulsions, 
the  whole  system  being  agitated.  The  urine  and  faeces  ai'e  some- 
times passed  involuntarily,  the  eyelids  are  closed,  and  if  they 
are  opened  and  the  eyes  examined,  they  will  be  seen  to  be  in- 
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jected,  sometimes   convulsively  agitated,   at  other  times 
condition  of  strabismus  (squinting),  and  sometimes  fixed. 
the  fit  the  pulse  is  frequent,  hard,  sometimes  intennittent^  \ 
other  times  scarcely  perceptible;  the  respiratioD  is  st^r 
and  sweats  bedew  the  body, 

I  have  carefully  studied  epilepsy,  and  ha%'e  concIude<l  tlii 
the  condition  termed  vertigo  or  megrims  is  separate  and 
tinct  from  what  may  be  desi^ated  epilepsy,  which  is  a  dis 
functional  or  otherwise,  arising  from  extrinsic  or  intrinsic  J 
V0U3  irritation ;  whereas  megrims  is  a  term  applied  to  all  i 
which  are  associated  with  periods  of  insensibility  or  couvuUio 
I  therefore  limit  the  term  epilepsy  to  a  nervous  afiection  cli 
terised  by  convulsions,   and  which  may  appear  either  in 
stable,  kennel,  or  outside,  at  exercise  or  rest ;  whilst  vertigo  i 
applicable  to  a  condition  of  syncope  arising  from  disease;  of  1 
heart  or  pericardium,  and  wliich  occurs  whilst  the  animal  is  I 
work  or  exercise*     The  epOeptic  subject,  especially  the  ban 
may  be  occasionally  recognised  whilst  the  animal  is  perfa 
quiet,  by  a  shaking  of  the  head,  and  a  working  backwards  i 
forwards  of  the  ears,  also  by  an  occasional  vacant,  upward  sU 
This  shaking  of  the  head  must  not  be  confounded  ¥rith 
caused  by  ill  fitting  bridles  and  head-stalls.     Some  horses  i 
peculiarly  square  on  the  upper  portion  of  the  sides  of  thfi  e^ 
and  it  will  often  be  found  that  tlie  borders  of  the  neck  are  eha 
by  the  head-gear.     This  should  be  carefully  lcK)ked  to  befoi 
an  opinion  is  given  as  to  the  soundness  or  unsoundness  of  I 
horse  that  shakes  its  head. 

Treatment  of  Epilepsy. — If  tlie  tits  are  due  to  er 
peripheral  causes — for  example,  to  teething,  worms  in  tli 
or  intestinal  camd,  or  indigestion,  and  this  is  not  an  infrequei 
cause — the  first  thing  to  be  done  is  to  remove  these  sources ' 
irritation,  by  lancing  the  gums,  extraction  of  offending  U'i'tl 
and,  by  the  use  of  vermifuges  and  purgatives,  expel  worms  ' 
otlier  intestinal  irritants. 

If  the  fits  are  doe  to  disease  of  the  nervous  centres,  allcan^'* 
which  may  induce  excitement  or  congestion  of  them  are  to  l«^ 
avoiiled ;  the  food  must  be  light  and  digestible,  and  the  intestiJiJJ 
track  cleared  by  means  of  purgati^^es^  whilst  the  congestioB,  ^ 
H  tendency  to  it,  of  the  meduUa  oVdongata  and  brain  is  best  ] 
vented  or  overcome  by  extract   of  bellatlonna.     In  the 
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intrinsic  epilepsy  has  sometimes  given  way  to  the  salts  of  silver, 
«inc,  or  iron. 


cnonEA. 

J)ffinition.—\n  the  dog,  a  series  of  antoinatic  movements  of 
the  head  and  neck,  due  to  irrcn^lar  convulsive  action  of  the 
voluntary  muscles.  In  the  horse,  the  irre^lai^ity  of  action  is 
genemlly  confined  to  the  posterior  extremities  (see  Prijiciplcji 
and  Practice  of  Vetcrinm^y  Surt/eri/,  Article  Chorea),  hut  it  is 
occasionally  seen  affecting  the  muscles  of  the  fore  extremities. 

The  pathological  conditions  which  give  origin  to  the  peculinr 
twitching  or  convulsive  action  of  the  muscles,  characteristic  of 
chorea  or  St  Vitus*  dance,  are  not  exactly  determined,  many 
pathologists  who  have  investigated  cases  of  the  disease  having 
failed  to  detect  any  definite  morbid  appearances.  Consequently 
it  has  been  regarded  as  an  entirely  functional  disease,  or  as  a 
disease  due  to  an  altered  condition  of  the  blood,  the  precise 
nature  of  sncli  altenition  not  being  known,  and  also  as  a  symp- 
tom of  some  diseases  of  the  heart 

In  the  dog,  it  may  with  good  reason  he  said  to  be  due  to  an 
altered  condition  of  the  bloody  generally  brought  about  V>y,or  giving 
torigin  to,  the  disease  called  distemper,  of  which  it  is  so  often  a 
iistinguishing  feature ;  whQst  in  the  horse,  spasmodic  contrac- 
tions of  the  thomcic  and  cervical  muscles,  of  the  nature  of  chorea, 
are  often  associated  with  cardiac  diseases  of  a  rheumatic  t3rpe. 

Symptoms  in  (he  Dog. — The  convulsions  may  be  confined  to 
one  fore  leg  or  shoulder,  of  which  there  is  a  peculiar  jerking 
action,  like  a  series  of  pulsations.  At  other  times  both  fore 
legs  are  aflected,  when  there  is  a  nodding  or  depressing  of 
the  head  and  neck.  In  many  cases  it  is  restricted  to  a  constant 
jerking  of  the  head  and  lower  jaw,  with  marked  twitchings  of 
the  superior  cervical  muscles;  the  muscles  of  the  eyelids,  and 
sometimes  the  muscles  of  the  eye  itself,  are  also  afTected.  Tho  con- 
yidsions  do  not  cease  whilst  the  animal  is  lying  down,  but  they 
generally,  although  not  unifoi-mly,  cease  during  sleep.  In  some 
cases  the  dog  will  remain  otherwise  healthy  for  an  indefinite 
period ;  but  if  the  chorea  attacks  it  whilst  in  a  debilitated 
state,  the  expenditure  of  muscukr  action,  and  the  general  rest- 
lesgness,  slowly  undermine  the  remaining  strength ;  the  dog 
becomes  emaciated,  subject  to  fits,  and  finally  paralysis  and 
death  supervene. 
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The  post  mortem  appearances  are  very  iodefiniia  If  succeed- 
ing a  recent  attack  of  "  distemper,"  redness  and  softening  of  the 
spinal  cord,  meningeiil  dropsy,  and  in  some  cases  spots  of 
gestiou  on  tlie  medullai  optic  thalarai,  and  corpora  striata,  i 
discoverable ;  whilst  in  cases  which  have  become  clirtmic 
lesions  have  been  discoverable  after  death*  Most  prokb 
however,  some  change  has  taken  place  in  the  composition  oft 
nervous  system,  which  has  not  been  detected ;  and  this  stipp 
tion  is  supported  by  the  evidence  that  in  acute  or  receot 
morbid  clianges  are  usually  detectable. 

In  the  horse,  chorea  may  usually  be  regarded  as  a  concomiti 
of  other  diseases,  and  will  be  mentioned  in  its  proper  place 
some  cases  the  disease  disappears  spontaneously,  more  especiiDjj 
if  mild  and  the  patient  be  moderately  strong. 

Treatment  in  the  Dog. — Attention  to  the  condition  of  I 
bowels,  removal  of  all  sources  of  irritation  by  mild  pur^gutivi 
generous  diet,  and  tonics. 

In  human   medicine^  Dr.  Walahe  recommends  the 
of  cannabis  indica  as  the  most  eflScacious  remedy,  in  doaes  i 
one-fourth  of  a  grain  thrice  daily.     In  other  c^ses  much  len 
has  accrued  from  the  cold  bath.     In  my  own  pnictict*  I  hi*! 
found  tliat  camphor  and  spirits  of  nitrous  ether  are  sometifl 
very  useful,  allaying  the  restlessness  and  diminisliing  the 
vulsions.     At  tlie  same  time  the  animal   strength   has 
improved  by  good  food  and  sulphate  of  iron.     I  find  tliat  t 
best  diet  for  dogs  is  milk  and  oatmeal  j^Kjrridge  in  the  mon 
and  an  allowance  of  llesh,  according  to  size,  in  the  evejiiag. 


The  foregoing  diseases  not  being  essentially  due  to  inflaroniA^ 
tion,  congestion,  or  oi^nic  alteration  of  any  paiticuLir  part( 
the  cerebro-spinal  system,  I  have  placed  them  under  the  geoen 
head  of  '*  Diseases  of  the  Nervous  System.**     Having  doae  tiii^ 
I  now  purpose  giving  a  detailed  description  of  those  ner 
diseases  to  which  a  locality  can,  with  some  certainty,  be  ascrib 
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SPOKADIC    DISEASES— caTi^nu^rd, 

(lU,)  LOCAL  lyiSEASES— continued, 

(B.)  CEPHALIC  DISEASES. 

INFLAMMATION   OF  THE  BRAIN   SUBSTANCE— CEREBRITtS. 

This  is  a  very  rare  affection,  and  ita  occurrence  can  only  be 
proved  hy  post  7twrtem  examinations.  Mr.  Garagee  says  that  it 
is  impossible  in  practice  to  distinguish  between  inflammation  of 
thu  brain — cereliritis,  and  in  {lamination  of  its  coverings — meniti- 
f»itis.  In  this  he  is  so  far  correct  j  but  pure  cerebritis  does 
occur,  if  we  are  to  look  upf>n  the  formation  of  abscesses  in  the 
white  substance  of  the  cerebrum  as  evidences  of  inflammation. 

I  have  seen  two  cases  which  presented  this  appearance  pmi 
mmiem,  and  another,  that  had  all  the  symptoms  of  cerebral 
abscess,  and  recovered,  but  was  peculiar  in  its  motions  and 
action,  had  epUeptic  iits»  was  nnablc  to  back,  turned  with  diffi- 
culty,  and  moved  its  limbs  automatically  as  long  as  it  lived. 

The  three  cases  mentioned  were  sufl'ering,  or  were  recovering 
from  strangles,  the  advent  of  the  l»rain  symptoms  succeeding  to 
the  formation  of  the  abscesses  in  the  intermaxillary  space.  In 
the  two  that  died,  the  symptoms  w*ere,  great  drowsiness,  slowness 
of  the  pulse,  inability  to  masticate  food,  although  a  desire  to  eat 
still  remained,  staggering  gait,  dmgging  of  the  feet,  and  subse- 
quently coma,  with  stertorous  breathing,  amaurosis,  paralysis, 
embracing  the  muscles  of  tlie  head,  trunk,  and  extremities,  rapid 
sinking,  aud  death.  In  one  case  the  voluntary  muscles  were 
quite  flaccid,  and  were  incapable  of  any  movement ;  wliilst  in 
the  other  some  contnictile  yiower  still  remained,  and  now  and 
then  feeble  struggling  would  take  place.     It  was  able  to  move 
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the  limbs,  but  very  slightly,  and  posaessed  a  little  eensih 
when  pricked  with  a  pin.     In  both  cases  the  sphincters 
relaxed,  and  urine  flowed  involuntarily. 

In  the  third  case — the  one  which  lived— the  symptcmifi 
those  of  incomplete  paralysis  of  the  w^hole  muscular  sy^tca 
there  was  drooping  of  the  lips,  semi-closure  of   the  evelid 
staggering  gait,  automatic  muscular  movements,  and  when  \h 
horse  was  moved,  muscular  action  continued   for  some  tin 
Wlien  its  head  was  pressed  against  a  soUd  object,  such  aa  th| 
walls  of  the  stable,  it  would  continue  to  move  itslimbStJ 
press  its  head  and  body  forward  with  great  force ;  indeed  tba 
seemed  to  be  a  tendency  to  go  straight  forward-     The  deflii«  fd 
food  was  pretty  good,  and  although  mastication  and  t  1 

were  performed  with  difficulty,  it  was  able  to  take  a  l.i. 
of  support,  consisting  of  milk,  eggs,  gruel.  &c.»  in  additlotil 
urdinury  food.  It  continued  in  this  condition  for  ahout  fom 
teen  days,  when  it  burst  through  the  box  door  during  the  nigN 
of  31st  December  1862,  and  was  found  prostrate,  and  cove 
with  snow,  in  my  yard  in  Bradford,  when  the  groom 
the  yard  on  the  morning  of  Ist  January ;  it  was  imme 
dragged  into  its  l>ox,  and  covered  over  with  clothing  and  stnl 
It  lay  prostrate,  steaming  wath  perspiration,  thus  induced,  fi^ 
three  days,  during  which  time  it  scarcely  moved.  As  the  boW 
were  constipated,  a  full  cathartic  was  given,  wdiich  responded < 
the  second  day ;  the  urine  flowed  involuntarily,  doing  away  ^ 
the  necessity  of  using  the  catheter.  On  the  third  muruiiig« 
degree  of  consciousness  returned,  and  it  was  now  able  to  dri 
water — small  quantities  of  which  had  been  carefully  given  I 
out  of  a  bottle— and  in  the  evening  it  rose  to  its  feet.  It  no' 
gradually  recovered,  but  ever  afterwards  showed  some  degrw^ 
aberratiou  of  mental  powers — "  intellect,"  if  the  term  is  prop^T 
and  was  always  ealled  the  "  cranky  horse  "  by  the  meu  ali^rt 
it.  I  conclude  that  this  was  a  case  of  small  abscess  in 
cerebral  siibstance,  from  the  fact  that  it  was  at  the  time  alf«ct( 
w^ith  a  pyogenic  disease — strangles — and  from  the  similarity  t 
the  symptoms  to  those  seen  in  the  cases  in  w^hich  I  had  tb 
opportunity  of  making  post  mortem  examinations  ;  and  I  accou 
for  the  partial  recovery  on  the  supposition  that  the  pus  had  eitB 
broken  down  and  was  absorbed,  or  had  become  inspissated,  i 
the  meduUaiy  tissue  of  the  brain  accommodated  to  ita  ; 
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The  differences  between  cerebral  and  meningeal  diseases  are 
arranged  as  follows  by  Aitken,  and  as,  to  some  extent,  they  may 
prove  useful  in  diagnosis,  I  take  the  liberty  of  quoting  them : — 


CEIIEBR.\L  DISEASE. 

1.  From  the  outset,  or  from  a 
very  early  stage  of  development, 
there  is  loss  of  some  one  or  more 
of  the  proper  nervous  functions, 
such  as  paralysis,  anaesthesia,  loss 
of  memory, 

2.  Cerebral  disease  is  not  com- 
monly attended  by  high -marked 
exaggeration  of  fnnctioa,  such  as 
furious  delirium,  convulsions,  in- 
tense hyperaeathesia,  or  tenderness. 


3.  Littlevascular  excitement  a t- 
tends  cerebral  disease,  nor  is  there 
frequently  any  highly  marked 
general  disturbance. 

4.  Paralysis  and  amesthesia, 
losses  of  volition,  ideation,  per- 
ception, and  the  like,  characterise 
cerebral  disease. 


MENINGEAL  DISEASE, 
1.  It  is  not  till  some  time  after 
the  detection  of  signs  of  disease 
tliat  diminution  or  loss  of  nervous 
function  takes  place. 


2.  The  subsequent  diminution 
or  loss  of  nervous  function  which 
succeeds  the  pnilr^nged  existence 
of  **  head  symptoms  "  is  generally 
preceded  in  cases  of  meningeal 
disease  by  extremely  severe  excite- 
ment  or  exa^eration  of  functions, 
such  as  pain,  tenderness,  furious 
delirium,  or  convulsions. 

3.  In  meningeal  aifections  there 
is  usually  much  local  vascular  ex- 
citementy  with  general  disturbance. 

4.  Spasms,  orconvidsions,  p«ttn, 
and  delirium  are  the  general  fea- 
tures of  meningeal  disease. 


In  all  the  three  cases  of  cerebral  abscess  mentioned,  there  was 
the  absence  of  the  above-mentioned  indications  of  meningeal 
disease ;  and  indeed  the  j^ost  mortem  of  the  two  fatal  ones  proved 
this,  and  even  the  autoruatic  movements  of  the  limbs  of  the 
third  case  clearly  proved  that  volition  was  to  a  great  extent 
destroyed. 

In  each  of  the  brains  examined,  the  abscesses  were  symme- 
trical,  situated  in  the  anterior  lobes  of  each  hemisphere,  and  were 
seen,  after  the  i-einoval  of  the  dum  mater,  as  two  bulging 
prominences,  measuring  al^out  an  inch  in  diameter,  which,  when 
opened,  gave  exit  to  a  thick,  whitish  pus,  of  good  consistence 
and  free  from  smelL     The  walls  of  the  abscesses  consisted  of  the 
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medullary  substance,  covered  here  and  there  in  one  case  with 
small  red  points  ;  whilst  in  the  other  the  surrounding  substance 
was  of  the  natural  colour. 

TREATMENT. 

But  little  can  be  suggested  in  the  way  of  remedial  treatment 
If  the  animal  lives  sufficiently  long,  the  liquor  puris  may  be 
absorbed,  and  the  shrivelled  pus  cells  remain,  as  in  the  case 
recorded.  But  little  assistance  can  be  given  to  this,  beyond 
keeping  the  bowels  open  by  an  occasional  cathartic,  to  act  as  a 
derivative,  and  attending  to  the  diet  of  the  animal ;  the  food  in 
all  instances  must  be  nutritious  but  non-stimulating.  Care  must 
also  be  taken  that  the  animal  does  not  injure  itself  by  falling ; 
and  to  prevent  injury  to  the  head,  some  soft  substance,  such  as  a 
sack  stuffed  with  straw,  should  be  placed  in  front  of  the  patient, 
in  order  that  it  may  rest  its  forehead  upon  it. 


fHAPTER    XL. 
SPORADIC   DISEASES— catUinued. 


(lit)  LOCAL  JyiSEABES—cojiHnueil 

(a)  ENCEPHALITIS,  INFLAROIATION  OF  THE  BRAIN  AND 
MEMBEANES  —  CEBEDRO  -  T^fENINGITIS,  PHRENITIS, 
MAD  STAGGERS,  PHRENZY,  CO^IA,  SLEEPY  STAG- 
GERS, STOMACH  STAGGERS,  ABDOMINAL  VERTIGO, 
&c. 

Definition. — A  morbid  condition  of  the  brain  and  its  mem- 
branes, attended  with  congestion  of  the  vessels,  effusion  into  tlje 
ventricles  and  subarachnoid  space,  with  exudation  uf  lymph 
between  the  convolutions,  and  arachnoid  and  pia  maten 

Percivall,  Blaine,  Dick,  and  others  describe  two  forms  of 
staggers — ^tbe  one  arising  from  inflammation  of  the  enuupbalon, 
and  the  other  from  engorgement  of  the  stomach,  respectively 
denominat'ed  '*  mad  "  and  **  stomach  staggers ;"  and  we  are  led  to 
conclude  that  in  the  latter  disease  the  brain  is  only  sympatheti- 
Oilly  afiected,  or  is  disturbed  by  reflex  iiTitation.  Sir  Gamgee 
says,  "  I  regiird  phrenitis  as  almost  an  unknown  disease/*  If  by 
this  Mr.  Gamgee  means  the  phrenzy  or  mad  staggers  of  our 
forefathers,  experience  compels  me  to  agree  with  him  ;  but  if  he 
intemJs  to  convey  the  idea  that  encephalitis,  or  intlammation  of 
the  brain  and  its  membranes,  occurs  as  a  traumatic  disease  only, 
I  am  bound,  by  the  same  experience,  to  differ  fit)m  him,  as  ex- 
perience amongst  the  living,  and  examinations  of  the  dead 
subject,  have  convinced  me  that  the  conditions  named  "  mad  " 
when  not  caused  by  violence,  traumatically,  or  by  tumours,  &c.» 
and  *'stoniach  staggers,"  are  symptomatic  of  but  one  and  the 
same  malady,  namely,  inflammation  of  the  brain  and  its  meninges, 
and  that  the  varying  degi-ees  of  violence,  convtilsions,  frenzy, 
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atnpor^  coma^  immobility,  or  paralysis,  depend  upon  tbe  «eat  of 
the  congestion  or  inlkmmation  at  the  time  such  s^onptoms  are 
manifest.  For  example,  the  coma  and  loss  of  function  becom0_ 
apparent  when  t!ie  brain  proper  is  cotigest^d,  or  when  pr 
npon  hyelTusion;  the  convulsions,  tetanic  spasms,  and  frenz 
when  tlie  pressure  is  not  so  great,  and  when,  in  all  probability, 
the  membranes  are  the  seat  of  the  congestion  or  irritation; 
and  paralysis  of  a  part  of  the  body,  generally  the  posterior 
extremities,  when  there  is  inflammation  of  the  spinal  cord  and 
Us  membranes. 

There  are  many  pathological  conditions  of  the  brain  which 
give  rise  to  symptoms  of  frenzy,  such  as  tumours,  some  non- 
cognizable  morbid  poisons,  unemic  poisoning,  rabies,  the  irriUition 
of  melanotic  deposits,  &g.  ;  but  inflammation  gives  rise  to  loss  of 
function,  and  instead  of  the  exalted  condition,  so  graphically 
doscribed  by  Tercivall,  we  have  in  true  cerebritis  stupor,  coma^ 
and  general  paralysis. 

Mr.  Gamgee  describes  a  form  of  encephalitis  in  horned  cattle 
arising  from  alcoholism.  The  ciises  are  reported  by  Mr.  George 
DundxLs  in  the  Edinburgh  Vdcriimry  Review,  "  The  disease  is 
tine  to  a  practice,  prevalent  in  some  parts  of  Scotland,  of  giving 
"  burnt  ale  "  to  cows,  in  the  neighbourhood  of  distilleries.  The 
ale  is  given  by  steeping  straw  in  it ;  and  the  animals  will  also 
drink  it  freely.  They  often  sleep  soundly  after  such  a  beverage, 
and  sometimes  symptoms  of  intoxication  are  manifesto  The 
symptoms  are  as  follows : — ^The  head  is  turned  singularly  to  the 
side,  and  is  slightly  elevated.  The  pupils  are  widely  dilatedp 
and  the  eyes  Iiave  a  remarkalily  wild  appearance.  On  approach- 
ing the  animals,  they  wink  rapidly, -and  tremble.  There  is 
marked  heat  of  head,  horns,  and  ears.  When  pressed  with  the 
finger  in  the  axilla  they  fall  instantly,  and  when  pulled  by  the 
head  they  iucHne  to  turn  over.  The  pulse  is  about  seventy  or 
eighty  per  minute/* 

**  After  death,  all  tlie  organs  are  found  healthy  except  the 
nervous  centres,  and  both  brain  and  its  membmnes  are  found 
congested.  This  congestion  often  extends  into  the  spinal  canal, 
and  the  pia  mater  over  botli  the  brain  and  cord  is  the  seat  of 
red  spots.  The  redness  ia  either  ramified,  or  is  obviously  due 
tfj  blood  extmvasation.  Clots  of  blood  have  been  found  in  the 
latei-al  ventricles,  and  around  the  spinal  marrow  in  the  cer\^ical 
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pre^'ions.  There  is  evidently  softening  of  the  brain  substance  as 
a  direct  result  of  tins  condition."^(GAMGEE's  DomeMc  AnimaU 
in  Umith  and  Disease,)  1  have  never  witnessed  tliis  effect  of 
lalcohol  on  cattle,  although  I  am  familiar  with  the  fact  tliat  the 
{•*  dreg  "  from  distilleries  is  largely  nsed  for  feeding  purposes,  and 
[that  it  is  an  excellent  adjunct  to  other  foods. 

The  most  common  form  of  congestion  of  the  brain  and  its 
lincmbranes,  both  in  the  horse  and  homed  cattle,  is  that  called 
Stomach  staggers,  sleepy  staggers,  or  grass  staggers — a  disease 
wliich  sometimes  rages  as  an  enzootic. 


SYMPTOMS. 

The  animal  at  first  appears  dull,  listless,  falls  asleep  whilst 

standing,  or  drowsily  nods  its  head ;  eats  slowly  and  at  intervals  j 

the  breatliing  is  generally  slower  than   is  natuml,  sometitiies 

slightly  accelerated,  but  it  is  always  of  a  somewlmt  snoring 

^description.     The  pulse  is  also  slower  than  natural,  fi*ooi  twenty- 

JBix  to  thirty,  full  and  rolling.      ^Mien  made  to  walk,  it  has 

|:a  straggling  gait,  staggers,  and  seems  as  if  al)out  to  fall.     If 

suddenly  disturbed  whilst  in  the  somnolent  condition,  it  looks 

Ound  excitedly,  shivers  violently,  and  seems  affrighted;  but 

becomes  calm  again,  and  may  remain  so  for  a  short  period, 

specially  if  kept  in  a  dark,  quiet  place.     It  now  and  then 

[thrusts  its  head  against  the  rack  or  waU  of  the  stable ;  moves 

ithe  limbs  automatically  j    rears,  hangs  back,  and   breaks  the 

halter,  or  gets  its  fore  feet  into  the  manger,  and  elevates  the 

-Tioj^R  high  up  into  the  rack.     Tlie  eyes,  mouth,  and  rectum  are 

'injected,  and  of  a  yellow  tinge.     In  some  cases,  the  yellowness 

of  tliB  mucous  membranes  is  a  very  prominent  symptom.     As 

.the  disease  advances,  the  extremities  become  alternately  hot  and 

I  cold;  sweats  bedew  the  body;  there  will  be  twitchiugs  or  clonic 

^[laama  of  the  superficial  muscles  of  the  neck,  breast*  and  hind 

i^iuarters.     Violent  convulsions  vnH  now  occur ;  the  wliole  body 

jVieeoming  stift*  and  rigid,  and  the   respiratory  movements  ex- 

Itremely  difficult     During  these  spasmodic — tonic^ — attacks,  the 

ktail  will  be  elevated,  the  membmna  nictitans  drawn  over  the 

Bye,  as  if  the  animal  were  suOering  fnjm  tetanus,  and  the  pulse 

[frequent,  hard,  and  wiry,  the  eyes  fixed   and  amaurotic,  the 

^ mouth  clammy,  and  the  urine  may  be  ejected  by  a  convulsive 
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eftbrt.  All  at  once  the  tonic  contractions  subside,  and  there 
will  be  great  muscular  debility;  the  legs  bend,  the  animal 
totters,  sometimes  falls,  and  when  down  will  fight  convulsively, 
and  for  a  time  be  unable  to  rise.  By  slow  degrees  consciousness 
to  some  extent  returns ;  the  animal  may  then  regain  ita  feet, 
and  will  perhaps  commence  to  feed ;  then  fall  asleep,  with  its 
mouth  full  of  food,  or  look  about  in  a  wild,  staring,  vacant 
mauuer,  or  mrable  unconsciously  about  the  box,  striking  its  heod 
against  every  tiling  that  may  come  in  the  way,  the  eyes  amau- 
rotic, and  the  animal  quite  blind. 

Sometimes  there  is  flaccidity  or  paralysis  of  the  muscles 
supplied  by  the  cranial  nerves,  the  lips  are  pendulous,  and  the 
tongue  hangs  out  of  the  mouth.  At  other  times  there  will  be 
tonic  spasm  of  the  facial  and  masticatory  muscles,  and  some 
degree  of  trismus  present. 

The  disease  may  attack  the  animal  whilst  at  grass  in  the 
field.  It  is  then  observed  to  ramble  about  in  an  unconscious, 
drowsy  manner,  until  it  meets  with  some  solid  object,  against 
which  it  fixes  its  head,  and  then  moves  its  limbs  continuously. 

In  cases  which  have  been  noticed  at  the  commencement  of 
the  attack,  some  degree  of  rigor  has  always  been  observed 
premfmitory  to  the  development  of  other  symptoms. 

The  above  symptoms  are  subject  to  some  variations.  In 
some  animals  the  comatose  and  paralytic  conditions  are  the  most 
prominent  throughout,  whilst  in  others  delirium,  convulsions, 
and  spasmodic  contractions  alternate  with  tlie  stupor.  In  other 
cases,  again,  the  spinal  system  seems  most  affected  when  para- 
lysis, without  loss  of  consciousness,  or  with  but  a  slight  d^ree 
of  drowsiness,  is  present. 

There  appears  to  be  a  general  diminution  of  the  various 
secrL'tiuns ;  the  costiveness  is  obstinate ;  the  urine  is  secreted  ia 
sTuall  quantities,  and  is  particularly  high  in  colour.  The 
function  of  the  liver  is  also  suspended,  and  the  whole  system 
becomes  tinged  with  the  noti-excreted  biliary  colouring  matter 
— biliverdiue. 

As  the  disease  advances  the  coma  is  more  profound,  or  the 
fits  of  excitement  and  frenzy  more  frequent,  and  of  shorter 
duration,  leaving  the  animal  more  and  more  enfeebled;  the  pidse 
is  now  small  and  (juiek,  and  the  breathing  stertorous  and  dilli- 
cult;  proiuso  sweats  bathe  the  body,  the  sphincters  relax,  the 
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animal  is  unable  to  stand,  and  dies  fighting  convulsively,  or  in  a 
state  of  profound  coma. 

ETIOLOGY. 

IS  very  generally  held  by  writers  upon  veterinary  medicine 

[that  the  malady  arises  from  an  over-loaded  and  imimcted  coodi- 

[tion  of  the  stomach,  that  the  cerebral  symptoms  are  purely 

reflex  or  S3rmpathetic,  and  that  no  actual  disease  of  the  brain  or 

its  meninges  is  present     These  assertions  are  not  supported  Ijy 

the  results  of  investigation  into  the  morbid  anatomy  of  tlie 

ady,  further  than  that  Uie  stomach  has  been  generally  found 

with  food.     Now,  if  engorgement  of  the  stomach  were  tlie 

[cause  of  the  train  of  symptoms  seen  in  this  malady,  then  coma, 

irium,  or  paralysis  would  be  general  in  the  majority  of  cases 

Fengorgement^  seen  in  the  routine  of  general  pmcticL%  but  this  is 

[not  the  case.    Numerous  instances  of  engorgement,  impaction, 

even  to  rupture  of  the  stomach,  constantly  come  under  the  notice 

of  the  practitioner,  hub  signs  of  any  bmin  affection  scarcely  ever 

[occur.     We  must  then  look  to  something  more  than  mere  im- 

f paction  as  the  cause,  and  I  think  this  will  be  found  in  the 

I  stature  of  the  food. 

In  Scotland  it  lias  been  called  "grass  staggei's,"  from  the  fact 

that  it  occurs  when  the  animal  is  fed  on  green  food  ;  but  ordinary 

green  food  does  not  induce  it.     I  have  very  carefully  noted  every 

lease  which  has  fallen  under  my  care  for  some  years,  and  I  find 

[that  grass,  more  particularly  rye-grass,  when  it  has  commenced 

to  ripen,  or  when  it  has  heen  cut,  and  allowed  to  heat  and  ferment 

[before  being  used,  is  a  fruitful  source  of  this  disease.     I  find  that 

liny  observations  ai^e  borne  out  by  tliose  of  Proftissor  Dick  and 

[others,  and  that  not  only  horses  and  cattle  are  liable  to  the 

[disease  from  this  cause,  but  sheep,  and  especially  lambs. 

Mr.  Brydon,  V.8.,  Traquair,  in  a  letter  to  Professor  Dick,  says 
Khat  Iambs  are  often  destroyed  by  eating  the  tops  of  rye-grass  j 
and  that  he  has  found  the  tops  of  rye-grass  two  or  three  inches 
in  length  in  their  stomachs,  causing  inflammation* 

Professor  Dick  again  says — "  From  what  has  been  stated  it  will 

[appear  that,  when  rye-grass  begins  to  ripen,  a  change  should  he 

made  in  the  food  by  placing  the  animals  on  other  pasture.     The 

I  grass  should  be  cut  before  it  has  quite  ripened,  as  it  will  be  found 

in  that  state  innocuous."    He  then  refers  to  a  statement  made 
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by  Wliite  of  Exeter,  in  Wljit^'s  Farricnj,  tlmt  tlie  disenset 
occurred  in  one  fanii  in  South  Wales,  from  hav  made  the  previcus 
year  (]  800),  and  conclndes  that '*  it  seems  more  than  probahle 
the  hay  bad  been  over-ripe  when  made,  and  that  the  process  of 
withering  had  not  destroyed  the  irritating  or  noxious, or  perhaps 
narcotic,  quality  of  the  over-ripe  grasses/'^ — [Veterinary  Papers 
by  Frofe&sor  Dick.) 

I  quite  agree  with  Professor  Dick  that  the  disease  is  due  to 
some  {lecuHar  narcotic  principle*  that  is  developed  in  the  grass  nt 
this  time,  or  which  may  he  developed  by  the  process  of  heating 
and  fennentatiou,  when  cut  at  an  earlier  stage  of  its  growth; 
for  every-day  experience  proves  to  us  that  food,  even  rye-gnws 
included,  has  no  eflect  in  producing  s\Ti}ptoms  of  cerebral  dis- 
turbance, when  used  in  its  ordinary  condition,  and  that  it  is  only 
when  in  a  transition  stage,  as  it  were,  between  grass  and  hay, 
that  it  seems  to  possess  toxic  qualities. 

After  direful  ohsen^atiou  I  have  arrived  at  the  conehision  that 
the  seat  of  this  disease  is  in  the  brain,  the  spinal  cord,  and  their 
meninges  ;  that,  owing  to  the  quality  of  the  food,  a  degree  of  nar- 
cotism is  first  produced,  speedily  succeeded  by  congestion  and 
other  changes  to  be  descrihed  in  tlie  morbid  anatomy,  and  tliat 
owing  to  this  demngement  of  the  great  nervous  centres,  paralysis 
of  the  digestive  apparatus  is  the  result,  and  the  stomach  becomes 
sometimes  engorged,  from  the  fact  that  the  animal  continues 
U^  feed,  when  the  digestive  as  well  as  other  functions  are  in 
aheyauee. 

This  disease  seems  to  have  first  attracted  notice  in  1787,  the 
Slimmer  of  which  was  hot  and  dry.  It  raged  in  the  soutli-west 
of  England  and  Wales  in  1800  and  1819,  the  summers  of  which 
were  also  hot  and  dry,  prevailing  most  commonly  amongst 
horses  at  grass  in  low,  wet  pastures,  whei'e  the  grass  was  rank. 
It  was  supposed  to  arise  from  their  eating  ragwort  or  stagger- 
woTt-^Seneeio  Jamhra — a  plant  supposed  to  contain  a  poisonous 
principle,  or  some  other  poisonous  herb  ;  but  of  this  there  is  no 
nhsolute  proof.  We  have,  however,  sufficient  evidence  to  prove 
that  it  originates  when  animals  eat  rye-grass  in  the  contlition 
described,  Mr,  Gamgee  says  the  disease  may  arise  from  gastric 
derangement,  brought  about  by  eating  wheat,  or  even  oats  and 
bran,  in  large  quantities.  My  experience  convinces  me  that  this 
is  not  the  case,  and  tliat  mere  over-loading  is  more  apt  to  pro- 
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[duce  rapture,  t)T3ipamtis,  inflammation  of  the  bowels  or  feet,  or 
[intestinal  apoplexy, 

JfORRID  ANATO^rf. 

From  various  dissections,  very  carefully  made,  it  is  found  tliat 

impaction  of  the  stomach  is  but  an  occasional  coniplication.     In 

many  cases  some  degree  of  congestion  of  the  villous  coat  has 

been  present,  and  this  appearance  led  Blaine  to  conclude  that 

the  disease  was  a  specific  form  of  gastritis;  but  this  is  not  an 

I  invariable  lesion,  and  is  most  probably  as  much  induced  by  the 

[action  of  medicinal  stents  as  by  food.     The  stomach  may  be 

quite  empty ;  sometimes  it  contains  some  amount  of  food,  and 

at  other  times  it  is  impacted ;  there  is  always  a  congested  cou- 

Idition  of  the  lungs,  as  is  the  case  in  death  by  coma.     The  bmin 

[and  its  membranes  are  invariably  congested;  tlie  former,  after 

Dval,  seems  to  be  in  a  swollen  condition ;  the  dura  mater 

as  stretched,  and  the  convolutions  appear  broader  and  flatter 

Ithan  natural,  as  if  they  had  been  pressed  against  the  cranial 

walls.     The  vessels  of  the  pia  mater  are  injected  and  tortuous, 

and   that   membrane   itself  is   easily   lacerable,   and   may   be 

stripped  from  the  surface  of  the  convolutions  without  tearing  the 

cortical  substance,  which  of  itself  looks   darker  than  naturaL 

On  cutting   into  the  bmin  both  grey  and  white  matters  are 

I  studded  liere  and  there  with  red  points.     The  plexus  choroides 

1 13  large,  highly  injected,  sometimes  covered  with  a  thin  film  of 

I  exudation,  and  the  lateml  ventricles  are  filled  with  tluid. 

In  the  spinal  form  of  the  disease,  namely,  that  characteriseil 
I  by  paralysis  of  the  hind  extremities,  the  congestion  and  eflosiun 
are  generally  limited  to  the  spinal  cord  and  its  membranes  in  tlie 
dorso-lumbar  region ;  the  arachnoid  space  is  filled  with  serosity 
of  a  reddish  colour ;  the  pia  mater  is  congested,  and  the  cord  itself 
in  a  rtid,  softened  condition, 

Profjnasis. — In  the  horse  the  probabilities  of  recovery  are  much 

I  greater  than  in  oxen  and  sheep,  in  wdiich  it  is  very  fatal.     The 

'  recovery  in  the  horse,  however,  has  been  slow  and  protracted, 

some  degi*ee  of  paralysis  in  many  cases  remaining  for  several 

,  weeks  after  the  acute  symptoms  have  passed  off.    Eecovery  may 

^  be  expected  when  the  symptoms  do  not  become  much  aggravated 

during  the  first  day  or  two,  when  the  delirium  is  not  excessive, 

and  when  the  coma  is  not  continuous  and  profound.     In  the 


464 


SPORADIC  BISEASSa 


B^pinal  form  tlie  animal  may  fall  and  be  unable  to  rise,  veiy 
early  in  the  disease ;  Uiis  is  but  of  little  moment,  provided  the 
animal  does  not  strug*^le  mutib,  and  work  itself  into  a  state  of 
fever  and  exhaustion,  In  tbe  cerebral  form,  inability  to  retain 
t!ie  standing  posture  is  ahvays  a  bad  sign,  more  especially  if  tlie 
delirium  be  continuous,  Tbe  age  of  ibe  animal  must  also  be 
taken  into  consideration ;  tbe  young  and  strong  may  recover, 
the  old  and  debilitated  succumb. 


TREATMENT. 

In  the  early  stages,  when  tbe  pulse  is  full,  and  has  tone, 

bleeding  has  a  beneficial  effect,  by  directly  unloading  the  vessels 
of  the  bmiu.  Indeed,  I  have  witnessed  most  marked  results 
from  this,  the  almost  unconscious,  amaurotic  animal  regaining 
its  sight  and  consciousness  in  a  short  time.  Four,  five»  six,  or 
even  eight  quarts  can  be  taken  from  the  jugular  with  advantage. 
If,  on  the  contrary,  the  pulse  be  feeble,  accelerated,  as  in  the 
later  stages  of  tbe  disease,  bleeding  only  hastens  the  animal's 
death,  A  smart  cathartic  is  always  to  be  administered,  and  no 
danger  need  bo  apprehended  from  snperpurgation.  The  pui^ge 
may  be  composed  of  from  six  to  eight  drachms  of  aloes,  and  a 
drachm  of  calomel  for  the  horse ;  twenty  ounces  of  sulphate  of 
magnesia,  and  fifteen  croton  beans  for  a  fidl-sized  ox  or  cow; 
after  which  tbe  animal  is  to  be  kept  as  quiet  as  possible; 
all  food  must  be  removed ;  plenty  of  water  allow^ed  to  drink; 
an  enema  now  and  then  administered  j  and  the  head  batlied 
with  cold  water.  The  attendant  is  to  do  all  this  quietly  and 
calmly  J  there  nmst  be  no  shouting,  or  any  noise  to  disturb 
the  animal,  nor  is  it  to  be  continually  dosed  with  medicine. 
Time  must  be  allowed  for  the  purgative  to  act,  and  in  some 
cases  there  is  no  response  for  t^vo  or  three  days ;  but  if  the 
symptoms  abate,  no  alarm  need  be  felt,  as  the  bowels  ate 
always  slow  to  act  when  in  a  pandyzcd  condition.  Should  the 
H}'mptoms  increase  in  severity,  belladonna  might  be  tried,  in 
two-drachm  doses  of  the  extract,  or  two  grains  of  atropine  in- 
jected subcutaneonsly  twice  a  day. 

I  woxild,  however,  prefer  trusting  to  the  purgative,  which  is 
to  be  repeated  in  smaller  quantity  on  the  tliiixl  day,  if  the  boweb 
are  not  responding  freely. 


^le  Quichdh^ar  Jt;,,,>.,^  ^^ 


SNCEPHALITIS.  465 

When  the  acute  symptoms  have  passed  ofif,  it  may  be  neces- 
sary to  apply  blisters  to  the  loins,  or  at  the  back  of  the  poll ; 
but  during  the  earlier  stages,  more  especially  if  the  horse  is 
restless,  nothing  should  be  done  to  irritate  and  annoy  it,  or  it 
may  work  itself  into  a  state  of  excitement  which  speedily  termi- 
nates in  death.  In  addition  to  blisters,  I  have  found  the  iodide 
of  potassium,  given  twice  a  day,  to  be  exceedingly  useful  in  pro- 
moting the  absorption  of  any  exudate  or  effusion ;  and  should 
the  bowels  remain  torpid,  and  an  imperfect  paralysis  continue, 
nux  vomica  may  be  added  with  advantage.  It  may  be  here 
remarked  that  the  arrestation  of  the  urinary,  biliary,  and  intes- 
tinal secretions  are  results  of  cerebral  disturbance,  and  that 
when  this  is  removed  the  secretions  regain  their  natural  con- 
dition. Purgatives  are  useful  as  removers  of  the  cause,  which  is 
food  containing  deleterious  principles,  and  as  derivatives.  K  the 
pulse  be  feeble,  small  doses  of  stimulants — ammonia — ^may  be 
administered.  I  am,  however,  no  advocate  for  large  doses  of 
stimulants,  as  they  tend  to  excite  the  animal  and  make  it  restless, 
when  quietude  is  of  the  greatest  importance. 
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CHAPTER    XLI. 

SPORADIC    DISEASES— continued. 

(III.)  LOCAL  DISEASiES— con^niMjrf. 

(D.)  CEREBRAL  APOPLEXY. 

Definition, — "  A  disease  essentially  characterised  by  the  sudden 
loss,  more  or  less  complete,  of  volition,  perception,  sensation,  and 
motion,  depending  on  sudden  pressure  upon  the  brain  (the  tissue 
of  which  may  be  morbid),  originating  within  the  craniom.'* — 

(AlTKEN.) 

Apoplexy  is  of  two  kinds: — Ist  That  arising  from  de- 
generation of  the  cerebral  vessels,  with  rupture  of  them,  and 
extravasation  of  blood  upon  or  within  the  substance  of  the 
brain ;  and  2d,  That  in  which  congestion  of  the  cerebral  vessels 
— not  of  themselves  necessarily  diseased — ^is  the  primary  con- 
dition; this,  when  excessive,  resulting  in  rupture  and  extra- 
vasation. 

SEMIOLOGY. 
Apoplexy  from  the  rupture  of  degenerated  blood-vessels. — ^There 
may  be  some  premonitory  symptoms,  such  as  staggering  and 
partial  paralysis,  but  generally  the  animal  falls  suddenly  without 
warning.  After  falling  it  may  lie  prostrate,  in  a  state  of  uncon- 
sciousness, without  the  power  of  voluntary  motion,  perfectly 
insensible  to  surrounding  objects,  and  dead  to  all  ordinary 
feeling,  with  its  eyes  wide  open  and  presenting  a  ghastly  stare^  the 
pupils  dilated  and  insensitive  to  the  light — ^amaurotic.  The 
breathing  is  stertorous,  the  pulse  small,  rapid,  and  thready,  the 
surface  of  the  body  cold,  or  bedewed  with  a  cold  sweaty  the 
limbs  flaccid,  the  mouth  open,  and  filled  with  frothy  saliva,  and 
in   some  severe  cases   the  sphincters  are  relaxed.     In  other 
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instances  the  animal  may  still  retain  the  power  of  muscular 
raoveraents ;  but  they  are  irregular,  and  intermixed  with  spas- 
modic contractions.  Whilst  down,  it  fights  convulsively,  presses 
the  back  of  its  head  "violently  against  the  wall  or  other  solid 
body.  Some  dei^rree  of  opisthotonos  is  present,  the  back  is 
arched  downwards,  and  the  hind  legs  extended  baukwanls.  The 
eyes  move  about  convulsively,  or  there  may  be  persistent  stra- 
bismus of  one  or  l>oth  of  theiii ;  the  pnpils  may  be  dilated  or 
contracted,  alternately  contracted  and  dilated,  or  they  may  be 
natural,  or  one  may  be  contracted,  and  the  other  natural  or  even 
dilated.  The  respiratory  movements  are  sometimes  spasmodic; 
now  and  then  there  may  be  a  stertorous  sound ;  at  other  times 
sighing,  and  sometimes  expressions  of  great  pain,  as  if  the 
animal  had  been  sharply  wounded  with  a  cutting  instrument. 

These  symptoms  may  alternate  with  intervals  of  quietude, 
when  the  animal  will  fall  into  the  comatose  condition.  The 
pulse  may  then  fall  below  its  natural  standard,  and  the  respira- 
tory movements  may  become  slower  than  natural,  with  heavy, 
deep  inspirations.  The  various  secretions  are,  in  all  cases, 
suspended,  and  the  animal  gradually  sinks  from  increasing  brain 
pressure,  or  suddenly  from  renewed  extravasation. 

The  symptoms  of  apoplexy  present  some  degree  of  variety  in 
their  character,  and  in  the  course  of  experience  one  cannot  but 
remark  that  conditions  which  were  laid  down  by  our  teachers  as 
being  invariably  present,  are  sometimes  altogether  al>sent,  or  are 
present  in  a  very  modified  degree.  For  example,  it  is  generally 
taught  that  when  a  patient  is  apoplectic  and  comatose,  the 
pupils  are  widely  dilated,  and  the  eyes  amaurotic ;  but  this  is 
not  always  the  case,  neither  is  contraction  of  the  pupils  an 
invariable  sign  of  brain  disease.  In  many  cases  the  condition 
of  the  eyes  is  quite  nonnal.  Again,  the  loss  of  consciousness 
varies  very  much ;  in  one  case  we  have  complete  insensibility, 
in  another  a  degree  of  hypenesthesia  to  touch  and  sound,  as 
expressed  by  convulsions  and  tremors,  wlien  the  animal  is 
touched  or  spoken  to.  In  one  case,  altliough  a  large  clot,  ex- 
tending from  the  superior  surfaces  of  the  crura  to  the  base  of 
the  brain  was  discovered  post  mortem,  it  w^as  observed  that  when 
left  alone  the  horse  would  lie  more  or  less  quietly ;  immediately 
it  was  disturbed  it  would  fight  convulsively,  the  breathing 
would   become  spasmodic,  and  it   would   dash  its  head  with 
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violence  upon  the  ground ;  when  pricked  with  a  pin  it  showed 
extreme  agony. 

Stertorous  brecUhing, — This  symptom,  like  the  other,  is  not 
invariably  present,  indeed  it  is  often  absent  in  undoubted 
apoplexy.  At  all  times  it  indicates  severe  lesion,  and  that  the 
pons  varolii  or  medulla  oblongata  are  implicated. 


MORBID  ANATOMY. 

Apoplexy  from  degeneration  is  seen  in  old  horses,  in  which 
the  post  mortem  examination  reveals  the  cerebral  aiteries  in  an 
atheromatous  condition.  The  first  attack  generally  proves  fatal, 
but  I  have  seen  two  cases  of  relapsing  apoplexy,  in  which 
distinct  post  mortem  traces  of  former  extravasation  were  found. 

The  clots  are  either  superficial  or  deep  seated.  Superficial 
clots  are  generally  supposed  to  be  due  to  external  violence. 
This  is,  however,  not  always  the  case.  Extravasations  are  found 
in  the  lateral  ventricles,  from  a  rent  in  the  corpus  striatum,  or 
from  rupture  of  some  of  the  vessels  of  the  choroid  plexus,  upon 
the  surface  of  the  cerebrum,  and  at  the  base  of  the  brain ;  in  one 
instance  there  was,  in  addition  to  a  tumour,  extravasation  from 
degeneration  and  rupture  of  the  vessels  of  the  falx  cerebelli. 

The  extravasations  are  occasionally  circumscribed,  but  most 
commonly  diffused,  and  spread  over  a  more  or  less  extensive 
surface,  extending  from  the  lateral  to  the  fourth  ventricle,  and 
sometimes  surrounding  the  crura  cerebri 

In  rare  instances  the  symptoms  may  take  some  days  before 
they  become  fully  developed.  This  is  due  to  very  slight  but 
increasing  haemorrhage.  In  the  majority  of  cases  the  attack  is 
sudden,  and  the  loss  of  power  almost  instantaneous.  Congestion 
of  the  brain — as  in  the  last  described  disease — occasionally 
terminates  in  apoplexy,  or  rupture  of  the  cerebral  vessels  and 
extravasation  of  blood;  but  congestive  cerebral  apoplexy  is  a 
rare  disease  in  the  horse,  that  wliich  is  usually  met  with  being 
due  to  degeneration  of  the  vessels. 


CHAPTER   XLII. 

SPOEADIC   DISEASES— continued. 

(LLL)  LOCAL  DISEASES— continued. 

(E,)  APOPLEXY  FROM  CONGESTION. 

ns  form  of  apoplexy,  except  as  a  sequel  to  encephalitis,  is 
sry  rare  in  the  horse,  but  is  of  frequent  occurrence  in  cows,  and 
I  Yariously  tenned  parturient  apoplexy,  milk  fever,  dropping 
fber  calving. 

Definition, — ^A  parturient  disease,  characterised  by  suppression 
of  the  lacteal  secretion,  congestion  of  the  brain,  and  apoplexy. 

ETIOLOGY. 

Various  opinions  are  held  upon  the  causes  and  origin  of 
parturient  apoplexy,  some  writers  maintaining  that  it  is  a  blood 
disease,  whilst  others  state  that  conformation  or  anatomical 
peculiarity  is  sufficient  to  account  for  its  occurrence  in  the  cow, 
•fid  its  absence  in  the  mare.  The  late  Mr.  Barlow,  in  a  most 
profound  and  remarkable  paper,  traced  its  origin  to  derangement 
of  the  great  sympathetic  nerve,  with  consequent  arrest  of  secre- 
tion, resulting  in  general  congestion,  which  became  localized  in 
the  brain  and  spinal  cord;  whilst  other  observers  express  an 
opinion  that  the  disease  results  from  derangement  of  the  diges- 
tive apparatus,  and  that  it  is  a  peculiar  form  of  indigestion. 

Without  entering  into  a  critical  examination  of  these  various 
hypotheses,  I  may  venture  to  state  that  there  is  no  evidence  of 
the  primary  presence  of  a  blood  poison.  Mr.  Gamgee  ventures 
^pon  the  assertion  "  that  notwithstanding  the  sporadic  nature  of 
pailurient  apoplexy,  in  cattle  it  is  marked  by  the  development 
of  a  poison  capable  of  inducing  a  similar  disease  in  other  animals. 
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of  affecting  the  buman  frame^  and  hence  of  rendering  i^^ ' 
of  animals   affected   by  it  uniit   for  human  food."— (f> 
Animals,)     If  this  assertion  were  con-ect,  ilie  number  *^n 
human  race  would  ere  this  have  been  much  reduced,  f<^ 
a  weU'known  fact  that  the  flesh  of    cows  shiughteied 
suffering  from  parturient  apoplexy  is  a  common  article  of  ( 
and  that  no  bad  consequences  result  from   it,  provided ' 
animal  has  been  slaughtered  early »  before  the  system  lia$b«ft| 
empoisoned  by  the  excessive  doses  of  medicines  which  are  i 
generally  ]»rescribed  in  this  malady,  and  autecei:lent  to  a  \ 
vitiation  of  the  animal  solids  and  fluids  by  the  accumu 
of  effete  materials. 

The  anatomical  theory  is  upset  by  the  fact  that  the  disease! 
inseparable  from  domestication  and  stimulating  food ;  pecu 
to  deep  milkers,  and  scarcely  ever  succeeding  diliicult  partiiriti<M 
which  most  assuredly  would  be  the  case  if  aliortuess  of 
excessive — natural — vascularity  of  the  brain  and  its  memb 
were  predisposing  causes. 

The  other  theories,  namely,  that  which  traces  the  origin  ifi 
the  disease  to  derangement  of  the  function  of  the  ganglioffi 
or  sympathetic  nerve,  and  that  ascribing  it  to  indigestion,  mi 
conjointly,  I  think,  be   looked  upon   aa  offering   at  Iea«t« 
explanation. 

Parturient  apoplexy  rarely  occurs  prior  to  the  third  jie 
of  parturition,  but  I  have  seen  it,  in  two  instances,  auci 
the  second  calving.  Cows  of  all  breeds  are  8uV»ject  to  it.  | 
vided  they  are  deep  milkers.  It  seldom  attacks  cows  in  wfc 
the  lactiferous  system  is  not  highly  developed,  no  matter  of  wh 
breed  Uiey  be.  Age,  and  the  profitable  property  of  giving « 
abundant  quantity  of  mUk,  are  acknowledged  and  wtJl^knanJ 
preiUsposing  causes ;  so  much  so,  that  dairymen  very  olUij 
decline  to  buy  a  deep  milker  immediately  prior  to  a  thirds 
subsequent  parturition.  This  tendency  to  the  malady  ii  | 
moted  and  intensiSed  by  warm  weather  and  stimulating  h 
which  18  generally  allowed  in  great  abuiidiitico.  AH  c^^wa,  buJ 
more  particularly  those  wliich  are  profitable  milkers,  ouglrt  w 
be  weU  fed ;  but  it  should  be  remembered  that  prior  to  the  a*^ 
of  parturition,  deep-milking  cows,  which  are  dry  or  nearly  ^ 
mpidly  become  jdethoric,  and  that  this  state  of  body,  it  ito 
tiuie  when  the  calf  is  born,  is  one  which  very  commonly  exdtei 
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bid  fatal  malady ;  hence,  in  feeding  an  animal  of  this  kind,  great 
^re  should  be  taken  that  the  food  be  not  over-abundant,  too 
highly  nitrogenons,  or  too  watery.  A  previous  attack  of  par- 
turient apoplexy  also  predisposes  to  a  second,  and  generally  fatal 
attack  of  the  malady. 

The  exciting  causes  may  be  looked  for  in  the  act  of  parturi- 
tion itself,  mistake  in  the  dietary,  and  in  the  season  of  the  year. 

In  rare  instances,  parturient  apoplexy  occurs  during  or  imme- 
diately prior  to  the  birth  of  the  calf ;  but  almost  invariably  the 
first  symptoms  are  not  manifested  before  the  lapse  of  some 
hours — from  twenty  to  twenty-four  hours  is  a  very  critical 
period — or  even  two  or  three  days  after  parturition. 

When  symptoms  of  the  malady  are  not  manifested  for  some 
time  after  the  birth  of  the  cdf,  it  will  generally  be  found  that 
the  secretion  of  the  mammary  gland  has  been  in  an  average,  or 
even  abundant  quantity,  that  the  appetite  has  been  good,  and 
rumination  naturaUy  performed,  Pi-emonitory  to  other  symp- 
toms, it  is  generally  seen  that  the  secretion  of  milk  is  suspended. 

The  arrest  of  the  lactiferous  secretion  is  doubtless  due  to  some 
disturbance  of  the  organic  system  of  nerves,  Imt  how  this  arises 
it  is  difficult  to  determine,  unless  we  take  into  consideration 
that  the  great  sympathetic  is  developed  to  a  greater  extent  in 
deep  milkers  than  in  other  cattle,  and  that  in  consequence  it  is 
more  susceptible,  and  more  prone  to  derangement  from  trivial 
causes,  especially  at  this  critical  period* 

In  the  natund  or  healthy  condition,  the  blood  required  for 
the  support  of  the  fcetus  in  tdero  is  diverted  after  the  parturition 
into  the  mammary  gland,  fur  the  purpose  of  supplying  material 
for  the  formation  of  milk  One  poilion  of  the  ganglionic  system 
is  thus  brought  into  increased  action,  whilst  that  which  during 
the  pregnancy  had  been  developed  in  the  uterus,  being  no  longer 
required,  falls  into  a  condition  of  at  least  temporary  atrophy. 

If  we  bear  in  mind  that  the  blood  required  to  support  the 
fcetus  prior  to  its  birth  is  diverted,  as  it  were,  in  tlie  healtby 
state  to  the  mammary  gland,  when  the  mother  is  delivered,  in 
order  to  supply  material  for  the  secretion  of  milk ;  and  if,  in 
addition  to  the  arrest  of  the  lactiferous  secretion,  the  various 
excretory  organs  cease  to  perform  their  functions,  it  can  bo 
easily  understood  how  the  whole  vascular  system  becomes  pre- 
teniaturally  engorged  or  congested.     Such  then  is  the  condition 
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of  the  system  in  this  affection,  not  only  prior  to  the  occurrence  C 
the  local  cerebral  congestion,  but  throughout  its  course, 
after  the  aninmrs  death,  when  the  vessels  are  found  engoi; 
and  the  tissues  loaded  witli  effusion. 

I  think  that  the  particular  congestion  of  the  brnin  and 
meninges  is   determined   by  the   state  of  mental  excitefflie 
which  is  always  present  at  this  period,  and  this 
borne  out  by  tlie  fact  that  the  removal  of  the  offspring  fn 
mother  is  a  fruitful  exciting  cause  of  the  so-called  milk  fev 
That  the  lower  animals  are  capable  of  expressing  strong  ma 
affection  is  patent  to  all  observers,    Wlio  has  failed  io  witne 
restlessnesSi  loss  of  appetite,  and  unhappiness  of  many  a  ^ 
prived  of  its  calf?  and  this  is  a  fruitful  source  of  der 
of  health. 

To  exemplify  this,  a  case  of  general  paralysis  in  a  she-goat  c 
under  my  notice  a  short  time  ago»  which  I  will  here  reU 
The  goat's  kids,  four  weeks  old,  were  taken  away  from  it  bf  J 
the  owner,  who,  on  returniiig  in  about  an  hour's  time,  found  1 
poor  animal  completely  paralyzed,  moaning  piteonsly,  and  6Ti-| 
dently  in  a  state  of  great  distress.  It  remained  in  this  con*' 
dition  for  several  days,  when  the  owner  brought  it  to  the  Not! 
Veterinary  College  for  my  opinion.  When  I  saw  it,  it  in»J 
quite  conscious,  but  powerless,  lying  at  full  length  upon  iti  «idt 
I  kept  it  for  several  days,  but  it  gradually  sank  and  difliJ 
Now  in  this  case  there  was  no  cause  of  disease  but  meiiUl  i^\ 
tress,  and  if  this  be  the  case  with  the  goat,  most  assuredly  nientAl  J 
distress  may  be  a  cause  of  derangement  in  the  cow.  In  additkra I 
to  the  removal  of  the  calf  from  the  mother,  it  is  a  conunoal 
practice  to  make  sudden  and  violent  cljanges  in  the  aiumal'sj 
dtet.  For  the  food  to  wliich  it  has  been  used,  thin  hnin  d&M 
gruel,  &c.  are  suljstituted :  this  of  itself  would  be  sufficient  to| 
induce  indigestion  and  serious  constitutional  disturbance. 

That  middle-aged  animals  are  more  prone  to  the  malady  i^] 
explained  by  the  facts  that  the  lactiferous  powers  are  great^jrio 
them  than  in  the  young,  and  that  the  functions  of  the  gacglifl^w* 
nerves  are  more  active,  and  consequently  are  sooner  derangei 

Atmospheric  conditions  have  also  to  some  extent  an  influ€ix'«l 
in  predisposing  to  the  malady.     During  warm  spring  weath«ri*j 
is  much  more  prevalent  than  in  cold  seasons :  from  this  C8U«»| 
many  newly  calved  cows  are  simultaneously  attacked,  leadiiJ^ 
Bome  to  suppose  the  disease  to  be  enzootic 
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In  many  inatancea  the  symptoms  appear  suddenly,  and  with 
great  violence,  the  diseaa©  running  its  course,  and  terminating 
fatally  in  a  short  period,  but  most  commonly  there  are  some 
premonitory  signs.  The  secretion  of  milk  is  stopped,  the  cow 
bangs  its  head,  ceases  to  feed,  and  paddles  with  its  hind  feet. 
By-and-by  the  hreatliing  becomes  bard  and  rapid ;  it  sways 
from  side  to  side;  the  bind  legs  double  at  the  fetlocks,  and 
at  last  it  falls.  The  eyes  are  blood-shot,  in  some  cases  wild 
and  staring;  the  eye-lids  twitch  spasmodically,  and  an  abun- 
dant flow  of  tears  runs  over  the  cbeeks.  Tbe  ears,  horns,  and 
forehead  are  now  intensely  hot ;  the  animal  lies  either  in  a  state 
of  perfect  stupor  or  coma,  or  dashes  itself  violently  about ;  the 
hejid  is  thrown  from  side  to  side,  and  there  is  danger  of  tbe 
horns  being  knocked  otT. 

In  some  cases  tbe  nose  rests  firmly  upon  the  grouisd,  and  if 
the  head  is  lifted  up,  it  will  fall  back  like  some  Ufeless  body; 
at  other  times  the  head  is  brought  back  to  tbe  side,  where  it 
remains  fiimly  pressed  against  the  shoulder  or  neck  There  is 
often  a  disposition  to  lie  upon  tbe  side,  in  which  case  the  neck 
is  stretched  out.  and  tbe  limbs  extended,  the  eyes  glassy,  and  the 
mouth  open  ;  tympanitis  soon  sets  in,  and  tlie  cow  will  die  in 
a  very  short  time  if  its  position  be  not  altered.  Very  early  in 
the  disease  tbe  power  of  vision  is  lost,  the  eyes  being  amanrotic ; 
the  power  of  swallowing  is  also  lost,  or  very  imperfectly  retained. 
The  cow  may  remain  in  tliis  condition  for  several  hours,  pro* 
vided  it  is  made  to  lie,  by  packing,  in  the  natural  position  on 
the  sternum,  evincing  but  few  signs  of  life,  except  the  act  of 
breathing,  which  is  generally  stertorous ;  now  and  then  there  is 
emitted  a  gurgling  sound  of  gas  and  fluid  regurgitated  from  the 
rumen. 

The  pulse,  which  at  first  is  generally  full,  and  more  or  less 
accelerated,  becomes  small,  quick,  and  almost  imperceptible  j  the 
breathing  is  more  and  more  diflicult  ■  in  some  cases  convulsions 
set  in,  wliilst  in  others  death  occurs  from  a  gradual  sinking  of 
the  vital  powers ;  the  sphincters  are  paralyzed,  tlie  moutli  open, 
and  the  breathing  partially  oral,  with  putiing  of  the  cheeks  at 
every  expiratory  act. 

In  some  instances  the  symptoms  of  delirium  are  very  violent; 
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the  animal  straggles  violently  whilst  down;  works  itflelf  on 
to  its  side  in  spite  of  all  precautions ;  dashes  its  bead  wildly 
about;  bellows,  groans,  and  strains  violently;  very  shortly  the 
abdomen  becomes  tympanitic,  and  the  breathing  more  laboared 
and  dittieult ;  there  is  eructation  of  fcetid  gases  from  the  rumen, 
and  death  rapidly  suj>ervene8. 

In  other  cases  consciousness  in  some  degree  returns,  the  eyes 
become  natural,  the  cow  pricks  its  ears  as  if  it  once  more 
could  hear  sounds,  the  secretion  of  uiilk  returns,  the  body  cools, 
and  seems  as  if  convalescence  were  in  reality  established.  These 
flattering  signs  are,  however,  too  often  succeeded  by  a  retam  of 
the  worst  symptoms,  and  it  very  freqiieutly  succumbs. 

In  some  instances  the  bowels  may  be  relaxed  in  the  earlier 
stages ;  and  this  will  greatly  depend  upon  the  previous  treatment 
of  the  animal  This  is^  however,  very  soon  succeeded  by  non- 
excretion  buth  of  fa'ces  and  urine.  Constipation,  or  rather  non- 
piissage  of  the  fteces,  is  always  a  marked  sign,  not  tliat  there  is 
any  actual  dryness  or  costiveness,  but  that  the  muscular  walls  of 
the  intestines  ai-e  iji  a  paralyzed  condition,  the  peristaltic  action 
being  lost.  The  urine,  genemlly  pale  in  colour,  and  free  from 
albumen,  scantily  secreted  by  the  kidneys,  is  retained  in  the 
bladder,  wliich  has  also  lost  its  power  of  contractility^ 
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I  consider  it  a  good  sign,  if,  after  the  animal  has  fallen,  it  is 
able  to  rise,  although  it  fall  again,  and  become  perfectly  como^ 
tose.  This  conclusion  is  a  result  of  experience,  but  I  can  offer 
no  explanation  of  it.  If  in  the  course  of  thirty  to  forty  hours 
consciousness  gradually  returns,  and  the  animal  makes  attempts, 
but  not  too  violent,  to  rise,  tlie  bowels  commence  to  act,  the 
secretion  of  milk,  and  a  desire  for  food  return,  a  successful  ter- 
mination, afc  least  of  the  apoplexy,  may  reiisonably  be  expected. 
If,  on  the  Contrary,  the  sphincters  relax,  the  coma  becomes  more 
and  more  profound,  or  the  delirium  continue,  and  if,  iu  addition 
to  these,  the  dropping  of  the  jaw  and  oml  breathing,  which  are 
always  indicative  of  grave  lesions,  become  manifest,  a  fatal  issue 
is  to  be  expected. 
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POST  MORTEM  APPEAIIANCES* 

Tlie  vessels  of  the  body  generally  are  filled  with  dark-coloured 
blood,  tlie  tissues  are  moist ;  the  uterus  is  genemlly  large  and 
congested :  this  may,  however,  be  uuussociated  with  the  disease, 
as  it  IB  the  natund  coiiditiou  of  the  womb  so  soon  after  parturi- 
tioiL  Extravasations  of  blood  are  found  at  the  base  of  the 
bmin,  on  the  medulla,  and  cervncal  portiun  of  the  spinal  cord. 
In  some  cases,  however,  actual  ruptmc  of  the  vessels  has  not 
occuiTed ;  great  congestion  of  the  vessels  and  the  red  points — 
puncta  vaj^culosa — have  been  very  marked  when  the  brain  has 
been  cut  with  the  knife,  and  in  others  no  marked  congestions 
have  been  seen,  having  in  all  probability  disappeared  post 
mortem,  or  perhaps  immediately  previous  to  the  animars  death 
— congestion  being  generally  an  ephemeral  condition ;  but  in 
all  iusUnces  there  is  an  accumulation  of  fluid  in  tlie  ventricles, 
and  the  bmin  substance  itself  is  loaded  with  serosity. 

The  digestive  organs,  kidneys,  liver,  heart,  present  no  special 
signs ;  the  serous  membranes  are  sometimes  covered  with  pete- 
chial spots,  the  lungs  are  engorged  as  in  all  cases  of  death  from 
pai^alyaia  of  the  respimtory  apparatus.  Thinking  that  perhaps 
the  symptoms  of  intoxication  seen  in  the  disease  wei-e  due  to 
uraemic  poisoning,  I  have  very  carefully  examined  tlie  kidneys, 
but  have  never  been  able  to  detect  any  special  lesions  which 
fiupport  that  view.  It  is  quite  possible,  however,  that  urea  is 
superabundantly  pi-esent  in  the  circulation,  but  I  do  not  think 
that  it  has  any  special  connection  witli  the  origin  of  parturient 
apoplexy.  Further  observations  are,  however,  required  before 
this  matter  is  satisfactorily  solved.  I  have  never  detected 
albumen  in  the  urine. 


TREATMENT, 

In  the  earlier  stages,  whether  the  animal  is  standing,  or  lying 
prustrate  and  in  a  state  of  coma,  if  the  pulse  be  not  excessively 
weak,  and  the  heart's  action  almost  fluttering,  recourse  must  be 
had  to  venesection.  Slow  and  deep  breathing,  with  a  tendency 
to  stertor,  add  greatly  to  the  necessity  of  immediate  bleeding. 
The  beneficial  action  of  tlie  withdrawal  of  blood  is  shown  by 
the  pulse  bscomiug  fuller,  stronger,  and  better  in  tone.    The 
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opening  into  the  jugular  is  to  be  a  lai^  one,  in  order  that  tbe 
blood  may  flow  freely  to  relieve  the  congestion,  to  check,  if 
possible,  a  further  extravasation  of  blood  or  effusion  of  serum, 
and  to  divert  its  active  flow  into  the  head ;  but  it  ninst  not  be 
carried  out  so  as  to  debilitate  the  heart's  action.  WHien  the 
pulse  becomes  fuller  and  stronger,  the  lileeding  is  to  be  stopped; 
from  three  to  five  quarts  will  generally  be  sufficient. 

The  bleeding  is  for  the  purpose  of  removing  pressure  from 
the  brain,  and  although  the  pulse  may  indicate  stiniidants  rather 
tlian  depletion,  it  ^ill  lie  found  that  as  the  blood  flows  the  tone 
of  the  pulse  will  improve,  for  the  weakness  of  the  pulsation,  the 
want  of  impulse^  and  debility  of  the  heart's  action,  are  results 
of  brain  pressure.  If,  however,  the  surface  of  tlie  body  be  cold, 
the  animal  tympanitic,  the  heart's  action  fluttering,  and  the 
pulse  almost  undetectable,  bleeding  is  calculated  to  do  more 
barm  than  good,  as  the  heart's  action  %voidd  now  be  further 
impaired,  and  the  amount  of  arterial  blood  sent  to  the  brain 
diminished  ;  for  it  must  be  remembered  that  the  cerebral  conges- 
tion is  now  less  due  to  an  over-abundant  supply  of  arterial  blood 
tlian  to  pressure  upon  it  by  venous  or  capillary  engorgement ; 
that,  in  fact»  the  brain — engorged  as  it  may  appear — is  in  an 
anaemic  condition  in  regard  to  its  arterial  supply;  and  when  this 
is  the  case,  jjaralysis  of  the  heart  is  to  be  prevented,  if  possible, 
by  the  use  of  stimulants.  It  is  the  practice  of  many  veteri- 
narians, and  of  its  success  I  can  speak  with  confidence,  to  bleed 
to  relieve  congestion,  and  administer  a  stimulant  to  increase  the 
heart  s  action ;  to  enable  the  heart,  in  fact,  to  send  arterial  blood 
into  the  brain  by  overcoming  the  resistance  of  the  congestive 
venous  pressure. 

If  the  cow  is  already  down  when  first  seen  by  the  practitioner, 
his  first  care  must  be  to  see  that  it  is  made  to  lie  as  near  tlie 
natuml  position — on  the  sternum — as  possible,  and  this  he  will 
do  by  having  it  packed  up  at  the  side  hy  bundles  of  stiaw, 
or,  what  is  better,  SLXcks  filled  with  straw,  firmly  wedged  under  the 
quarter  and  slioulder,,  the  head  at  the  same  time  being  properly 
propped  by  the  same  means  ;  and  care  being  at  all  times  taken 
tliat  the  cow  is  prevented  from  injuring  its  head  by  striking  it 
against  hard  bodies.  When  this  is  done,  venesection  may  be 
had  recourse  to. 

In  all  cases,  whether  the  pulse  be  small  or  full,  a  strong 
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tic  should  l>e  administered,  consisting  of  sxdphate  of  mag- 

>rith  croton,  ginger,  or  other  aromatic,  care  being  takea 

t  tfie  animal  is  nut  choked,  as  the  act  of  deglutition  is  often 

with  difficult)^     I  always  try  if  the   animal   can 

ow  a  little  water  from  a  bottle  before  administering  any 

cine.     If  the  patient  shows  any  difticiilty  in  doing  tliis, 

Imedicine  is  to  be  given  with  the  stomach  pump,     I  am  of 

[ipinion  that  the  cathartic  should  not  be  repeated,  having  seen 

rtk  repeated  administration  of  even  simple  fluids  cause  tympanitis 

lind  death.     Cold  water  is  to  be  applied  to  the  bead  ;  the  spine 

|al«mg  its  whole  course  stimulated  with  strong  ammonia  liniment, 

[and  the  animal  warmly,  but  not  heavily,  clothed.     Every  two 

Idf  tliree  hours  it  is  to  be  turned  and  packed  on  the  other  side 

|rf  the  body ;  the  mammary  gland  stripped  and  hand  rubbed, 

md  shoidd  there  be  signs  of  exhaustion  or  failure  of  the  heart's 

jadioQ,  a  stimulant  is  to  be  administered;  the   best  way   of 

jdaing  this  is  to  give  ammonia  carbonate  in  a  ball,  which,  after 

I  bdag  oiled,  is  to  be  pushed  by  the  hand  as  far  as  possible  into 

the  pharynx,  when  it  will  slowly  gravitate  into  the  rumen.     If 

fbe  tympanitid  is  not  relieved  by  the  ammonia,  the  rumen  is  to 

I  lie  punctured  by  the  trocar,  and  the  cannula  left  in.     Enemas  of 

warm  water  are  to  be  repeatedly  injected  into  the  rectum,  the 

I  tirine  withdrawn,  either  by  the  finger  introduced  into  the  bladder, 

bj  the  female  catheter,  or  by  introducing  the  nozzle  of  the 

wdinary  injection  syringe. 

Some  practitioners  recommend  nux  vomica  to  be  given  every 

few  hours.     Tliere  is  no  objection  to  a  single  dose  of  this  being 

given  along  with  the  cathai-tic,  but  its  repeated  administration 

only  do  harm ;  the  paralysis  depends  upon  engorgement, 

spinal  or  nervine  stimulants  in  tlie  acute  stages  of  the 

disease  are  contra-indicated. 

The  pouring  or  pumping  of  large  quantities  of  fiuids,  consist- 

l^g  of  sundry  quarts  or  even  gallons  of  water,  with  treacle, 

ginger,  &c.,  for  the  supposed  purpose  of  causing  purgation,  is 

tbo  to  be  condemned ;  t!ie  fluid  absorbed,  wbdst  the  excretory 

tJigans  are  not  performing  their  functions,  only  adds  to   the 

geneml  plethoric  condition. 

To  prove  the  injurious  consequences  of  this  practice,  as  well 

i  that  arising  from  feeding  the  animal  upon  thin  sloppy  food 


478 


SPORADIC  DISEASES. 


after  parturition  in  order  to  prevent  thia  disease,  I  will  quote 
a  parallel  from  human  patholocn^, 

Nieraeyer  says,  under  tlie  head  Hypertrophy  of  the  Heari — 
"  Such  patients  must  be  aware  of  immoderate  eating  and 
drinking,  in  order  to  avoid  the  plethora  which,  although  but 
transient,  always  follows  the  free  use  of  food  and  drink.  How 
often  does  the  long- threatening  apoplexy  set  in  in  the  midst  of 
the  plethora  which  lias  developed  after  a  long  and  hearty  meal  I 
In  this  connection,  I  may  mention  an  act  of  folly  which  I  have 
often  seen  practised  by  tavern-keepers  and  itinerant  wine- 
dealers.  The  latter  suppose  that  by  a  free  use  of  water  they 
can  counteract  the  pernicious  influences  to  which  they  expose 
themselves,  although  it  is  evident  that  tlie  plethora  arising  after 
a  full  meal  would  only  be  increased  by  an  immoderate  addition 
of  fluid;* 

When  consciousness  has  returned,  and  the  animal  seems  in 
a  fair  way  of  recovery,  no  mediciues  should  be  administered ; 
but  if  at  any  time  there  are  signs  of  exhaustion  or  sickness. 
small  dos<38  of  spirits  of  nitrous  etlier  and  water  may  be  ad- 
ministered, provided  the  animal  is  conscious  and  can  swallow 
freely. 

In  some  instances  the  appetite  is  inordinate  immediately  aftj?r 
consciousness  has  returned ;  the  animal  will  greedily  devour  any 
hay  or  straw  that  may  be  about  it.  This  must  be  preventeil 
by  muzzling  it  at  once,  or  a  fatal  nttack  of  indigestion  %vith 
tympanitis  will  be  the  invariable  result.  Small  quantities  of 
water  or  thin  gruel  may,  however,  be  allowed,  and  all  food 
given  veiy  sparingly  until  rumination  has  been  fully  re- 
established. 

Tliere  are  two  sequel®  which  often  annoy  the  practitioner 
when  he  has  congratulated  himself  upon  a  successful  ca^, 
namely,  congestion  of  the  lungs,  and  paralysis  of  one  or  both 
hind  extremities. 

Congestion  of  the  lungs  appears  about  the  thiitl  or  fourth 
day.  The  cow,  in  the  meantime,  having  perhaps  been  on  its 
feet  repeatedly,  giving  milk  freely,  &c.,  suddenly  begins  to 
breathe  heavily  and  quickly,  the  pulse  becomes  opp 
and  rapid,  and  the  animal  quickly  sinks.  In  some  instanc 
the  lung  complication  is  due  to  inflammation  of  the  bronchial 
tubes,  excited  by  the  incautious  administration  of  fluids  during 
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the  comatose  stage ;  such  fluids  having  passed  into  the  trachea 
and  lungs,  and  causing  inflammation,  M'hich  ia  manifested  whilst 
tlie  animal  is  otherwise  recovering.  An  abundant  secretion 
of  mucus,  with  cough  and  mucous  rales,  indicate  this,  but 
UDdoubtedly  congestion  of  the  pulmonary  system  arises  fre- 
quently, and  independently  of  the  irritation  of  foreign  agents 
in  the  bronchial  tubes,  and  is  due  to  the  mal-condition  of  the 
blood,  resulting  from  retention  within  it  of  effete  materials,  and 
from  debility  of  the  heart's  action.  It  is  best  treated  with 
stimulants  and  hot  fomentations  to  the  sides.  It  is,  however, 
very  fatal. 

The  other  sequel,  namely,  paralysis  of  the  hind  extremities, 
very  often  baffles  all  attempts  to  overcome  it»  and  is  due  to 
inflammation  and  red  softening  of  the  cord  in  the  lumbar  region. 
If  the  cow  is  not  up  about  the  second  day  after  conscious- 
ness has  returned  and  after  it  has  commenced  to  improve, 
paralysis  may  be  expected  to  be  present.  It  is  very  tiiic  that 
some  cows,  out  of  sheer  obstinacy,  will  refuse  to  rise  upon  their 
feet,  although  the  practitioner  knows  well  enough  they  can  do 

^  if  they  like. 

'Many  a  cow^  will  do  this  until  it  sees  some  hateful  object, 
such  as  a  dog — ^and  it  is  a  common  practice  to  introduce  a  dog 
into  the  byre — when  her  ladyship  very  soon  takes  to  her  feet 
This  is  a  harmless,  and  sometimes  a  very  effectual  practice. 
At  other  times,  believing  that  paralysis  is  present,  and  is  to  be 
overcome  by  severe  counter  irritation,  the  veterinary  surgeon  has 
applied  the  actual  cautery  to  the  lumbar  region.  The  touch  of 
the  hot  iron  has  been  enough;  with  a  loud  bellow  and  a  dash, 
it  has  jumped  to  its  feet,  and,  if  Dot  fastened,  has  made  good 
use  of  its  hitherto  supposed  paralyzed  legs, 

Wlien  paralysis  is  actually  present,  and  if  the  animal  is  in 
good  condition,  it  is  better  to  make  it  into  beef,  as  too  often 
the  use  of  the  limbs  is  never  restored,  more  especially  if  it  is 
a  heavy,  fat  cow. 

The  treatment  consists  in  the  application  of  the  actual  cauter>^ 
to  the  loins ;  blisters,  purgatives,  succeeded  by  iodide  of  potas- 
sium and  diuretics,  to  excite  the  absorption  of  any  exudation 
which  may  press  upon  the  cord,  and  tinally  nux  vomica  and 
sulphate  of  iron.  In  some  instances  one  leg  only  is  paralyzed, 
and  the  animal  is  able  to  rise  with  a  little  assistance.     Many 
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COWS,  however,  resist  any  attempts  to  help  them,  and  will 
stniggle  up  if  left  alone ;  drag  the  paralyzed  limb,  "  knuckle 
over  "  at  the  fetlock  for  a  time,  and  finally  recover. 

I  may  state,  in  conclusion,  that  parturient  apoplexy  is  a  recur- 
ring disease,  and  that  it  is  not  safe  to  allow  a  cow  to  calve 
after  it  has  once  been  down;  and  if  the  owner  consults  his 
own  interests,  he  will  milk  it  as  long  as  possible,  and  then 
prepare  it  for  the  butcher. 


CHAPTER   XLIIL 

SPORADIC  DISEASES— can/mwdL 

(in.)  LOCAL  I>mEA&ES—eonii7Hied. 

ABTENTITIOUS  SUBSTANCES  IX  THE  BRAIN  AND 
CRANIAL  CAVITY-^CAUSINCx,  GENEIIALLY,  SYMP- 
TOMS OF  CONDITIONS  YAUIOUSLY  TEEMED  SLEEPY 
STAGGEIiS,  IMMOBILITY,  COMA,  &a  &a 

TUMOURS. 

mouBS  are  generally  found  in  the  choroid  plexus.  They  are 
sry  commonly  met  with  in  both  plexuses,  sometimes  larger  in 
ae  than  in  the  other ;  very  often  quite  symmetrical  in  size  and 
loeition.  They  grow  slowly,  and  scarcely  ever  affect  the  health 
It  the  animal,  or  give  any  uidication  of  their  presence,  until  they 
lAve  attained  a  size  varying  from  a  pigeon's  to  a  hen  s  egg. 
^ty  consist  of  a  caseous  material,  mixed  with  a  calcareous 
tuatter;  they  are  in  fact  compu,>3ied  of  an  exudation  which  has 
■'  the  caseous  and  calcareous  degeneration*  These 
z  particles  are  called  brain  sand — psammoma — and 
never  found  post  viortem  presenting  signs  of  recent  origin, 
ve  found  these  psammomatous  tumours  in  horses  of  vai'iou3 
lilt  most  commonly  in  old  horsas. 
^m  they  have  attained  the  size  above  mentioned,  they,  in 
^^e  instances,  give  rise  to  severe  convulsive  fits,  a  staggering 
^  and  inability  to  perform  work»  whilst  in  others  their  i>rc- 
^ce  is  not  indicated  by  any  symptoms  prior  to  a  final  stroke, 
ulating  apoplexy,  to  which  the  animal  rapidly  succumbs, 
those  inst*ances,  when  they  occasion  disturbance  prior  to  the 
attack,  the  symptoms  vary  somewhat  in  character ;  in  one 
there  will  be  unconsciousness,  with  elevation  of  the  head 
^  fore  part  of  the  body;  in  another — and  this  is  rather  a 
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frequent  symptom — there  will  be  a  tendency  to  keep  the  Im 
in  a  depressed  position.     In  one  case  this  depression  of  the  I 
was  very  marked,  but  this  did  not  happen  until  the  aaiiual- 
mare — was  worked  or  exercised ;  when  kept  quiet  it  app 
in  the  best  of  health  in  every  way.  but  if  exercised,  no 
how  slowly,  depression  of  the  head — the  nose  being 
brought  to  the  ground — would  always  occur.     This  an 
shortly  before  presenting  these  signs^  recovered  from  an  i 
of  farcy,  atfecting  the  cervical  and  facial  absorbents.    \\Tical 
saw  it  I  expressed  an  opinion  that  there  was  a  tumour  in 
upon  the  brain,  due  to  or  connected  with  the  previous  in 
I  may  mention  that  the  cervical  lymphatics  were  still  eukr; 
but  showed  no  signs  of  i-ecent  inflammation.     The  probable  i 
of  these  ventricular  tumours  is  sometimes  a  question  of 
portance  as  connected  with  the  soundness  of  a  horse  priori 
purchase ;  and  it  is  well  to  bear  this  in  mind,  as  an  animal  i 
die  from  an  attack  of  cephalic  disease,  and  upon  a  past 
examination  being  made,  these  tumours  may  l)e  found  in  I 
lateral  ventricles.     The  clinical  history  of  these  points  oott 
they  are  of  slow  growth ;  that  they  do  not  cause  any  dist^ 
until  they  have  attained  a  certain  size :  they  do  not,  at  least  i 
all  the  instances  that  I  have  met  with  or  heard  of,  giviei 
to  disturbance,  increasing  in  severity  as  they  slowly  grow; 
all  at  once,  when  they  have  attained  the  size  of  a  Bmall ' 
signs  of  a  severe  cerebral  disease  occur,  which  ultimately  ] 
fatal.     Examination  of  the  brain  and  tumours  reveaU — 1^. 
lateral  ventricles  nearly  or  completely  filled  by  the  gron 
2d.  The  tumoui^s  themselves  firmly  encapsuled  in  the  fold^ 
the  choroid  plexus  ;  Sof.  Absence  of  congestion,  injection  of ' 
vessels,  and  other  signs  of  recent  inflammation ;  and  Mk 
caseous  and  calcareous  change  of  the  interior  of  the  tumoura 

Thi^lenintj  of  the  dura  mattr. — Thickening  and  indurati^J©  <»  | 
the  dura  mater  consequent  upon  a  slow  chronic  inflaininitiafl 
is  of  very  rare  occurrence,  I  have  one  case  on  record,  however. 
in  which  the  dnra  mater  attained  a  thickness  varying  froffl  ^^ 
inch  at  the  base  to  several  inches  at  the  anterior  part  of  tt>c 
cniuiiim,  causing  absorption  of  the  descending  (orbital)  pUteS'^^j 
the  frontal  bones  and  wings  of  the  ethmoid,  and  tilhng  rf* 
frontal  sinuses.  The  horse  in  which  this  was  discovertnl  1m 
presented  signs  of    brain    disease^  coma,  immobLlity, 
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paralysis,  amauroais,  and  paralysis  of  the  muscles  of  mastication, 
for  a  considerable  period  before  its  deatli.  The  post  mortem  ex- 
amination revealed  tliat  the  bones  above  mentioned  hud  been 
absorbed,  the  frontal  sinnaes  filled  with  a  white  mass  resembling 
brain,  but  which  proved  to  be  thickening  of  the  dura  mater ;  the 
brain  compressed,  very  solid  in  consistence ;  the  lateral  ventricles 
almost  obliterated  by  approximation  of  their  sides  and  roof,  and 
the  brain  generally  anremic.  There  was  no  previous  history  to 
this  case.  It  is  very  probable,  however,  ttiat  this  condition  was 
a  result  of  an  injury,  such  as  a  blow  upon  the  head,  causing 
perhaps  partial  detachment  of  the  dura  mater  without  fracture 
of  the  bones,  and  consequent  chronic  inflammation. 

In  another  case  there  was  enlargement  of  the  lachrymal  gland 
causing  absorption  of  the  bones  of  the  orbit,  and  death  by 
pressure  on  the  brain.  The  cranial  bones  as  well  as  the  brain 
are  now  in  my  possession,  and  were  obtained  from  an  old 
horse,  which  bad  presented  no  signs  of  disease,  except  a  slight 
difficulty  in  masticating  its  food  for  a  few  days  prior  to  death, 
and  at  first  was  supposed  to  be  another  specimen  of  induration 
of  the  dura  mater :  but  further  examination  proved  it  to  be  due 
to  enlargement  of  the  lachrymal  gland.  In  addition  to  pene- 
trating the  cranium,  the  tumour  partly  filled  the  frontal  sinus  on 
the  same  side,  causing  partial  absorption  of  the  orbital  process  of 
the  frontal  bone ;  but  the  most  remarkable  circumstance  in  con- 
Dection  with  the  pmgress  of  the  case  was  the  fact  that  at  no  time 
was  there  any  bulging  or  undue  prominence  of  the  eye  ;  a  condi- 
tion that  one  would  have  supposed  would  have  been  a  more  likely 
one  to  occur  than  absorf)tion  of  the  osseous  walls  of  the  orbit. 

The  tumour  measured  seveml  inches,  was  lobulated  in  char- 
acter, and  microscopically  was  found  to  consist  of  numerous  cells 
imbedded  in  a  few  very  delicate  fibres,  The  tumour  presented 
no  signs  of  retrograde  change,  and  partook  of  the  character  of 
lymphadenoma  in  many  particulars. 


TUBERCULAR  DEPOSITS  IN  THE  MENINGES  OP  THE  BRAIN. 

Tubercular  meningitis — a  disease  not  rarely  met  with  in  the 
htiman  being,  more  especially  in  the  young — is  a  very  rare  affec- 
tion in  the  lower  animals.  I  have  seen  but  two  cases  of  it — In 
calves  about  three  months. 
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The  symptoms  were  those  of  nervous  demngement,  imitii 
paralysis,  squiiatinfr,  contraction  of  the  pupib.  fits  of  conTnlftUMi^ 
succeeded  by  coma,  loss  of  motor  power,  amattToais,  and  deaths 
In  one  case  there  was  indigestion,  purging,  the  feces 
white*  and  cnnsistin.^  of  the  milk  tlie  aniinal  was  fed  upon*  laH 
of  flesh,  liardness  of  the  belly,  and  emaciation.  In  the  o4b4 
case  the  digestion  was  good,  and  the  body  fairly  nounsbe<i 

In  addition  to  small  tubercular  deposits  ;  * 

there  on  the  membranes — caseous  and   CiVi 
tumours  were  found  in  the  peritoneum,  in  the  mesenteric: 
and  in  the  pleum.    Very  probably  the  condition  terr 
cephalus,  or  dropsy  of  the  brain,  is  due  to  the  de\« 
tubercle  during  foetal  Ufa 

EXOSTOSES 

Are  met  with  in  homed  cattle.    These  consist  of  enaj 
growths  of  a  globular  nature,  sometimes  convoluted,  and  auacinn  I 
by  a  pedicle.     They  dip,  along  with  the  dura  mater,  inta  tba 
convolutions  of  the  brain,  and  seem  to  be  due  to  ossificatioa  of 
the  dura  mater. 

Mn  Gam^^ee  reports  a  tumour  having  the  appearances  of  v^. 
ossified  brain,  which   is   in   the   Milan    Museum ;  and 
that  tliese  growths  sometimes  attain  the  size  of  an  ox's  li 
without  inducing  any  apparent    disoi-der  until  the  aiii 
sudden  death, 

I  have  seen  in  the  horse  tumours  having  a  resemblftiiw 
dentine  invading  the  temporal  bones,  both  externally  anilinl 
nally  ;  and  these,  like  the  bony  tumours  of  cattle,  have  iJjdi 
no  marked  symptoms  during  life. 


aYPERTltOPHY  AND  ATROPHY  OP  THE  BHAIN 

Are  conditions  unknown  in  the  lower  animals.      In  my  woA^ 
the  Princijfks  and  Pradicc  of  Veterinary  Surfyery,  page 
case  is  described  of  apparent  hypertrophy  of  the  brain;' 
reality  the  apparent  enlari^ement  was  due  to  developmeot  ^ 
fibrous  tissue  in  the  brain,  which  of  itself  was  not  enlmp*. 
In  the  case  of  thickening  of  tlie  dura  mater  mentional  at  p«8* 
482,  tlie  brain  was  atrophied  by  compression  owing  to  the  thicto' 
ing  of  the  dura  mater. 
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MELANOSIS  OF  THE  BRAIN  AND  MENINGES. 

SmaH  black,  melanotic  nodules,  varying  in  size  from  a  pea  to 
Jliat  of  a  bean,  were  found  in  the  brain  and  on  its  meninges  in 
aged  grey  stallion  M^hicli  had  suCTered  for  a  number  of  years 
om  "  Btringlmlt."     Kot  only  were  tliey  found  in  the  cranial 
ivity,  but  along  the  course  of  the  spinal  cord,  being  paiticukrly 
"numerous  in  the  lumbar  region. 


ENLARGEMENT  OF  THE  PINEAL  BODY. 

Tln8  body  is  sometimes  found  enlarged,  and  sometimes  con- 
certed into  a  cyst,  containing  a  whitish  viscid  fluid.  The  pitui- 
ary  body  may  also  be  found  in  a  similar  condition.  These 
IppearancDs  are  met  with  in  old  subjects  on  the  dissecting  table- 
There  are  no  appearances  which  indicate  their  presence  during  life. 

Parasites  in  the  Brain. — (See  Parasitic  Biscases.) 


SOFTENING  OF  THE  BRAIN. 

I  have  already  stated  that  softening  of  the  brain  occurs  as  a 
sequel  of  epizootic  cellulitis,  and  that  it  is  due  to  plugging  of 

K'ie  cerebral  arterial  branches. 
All  the  conditions  mentioned  in  this  chapter  may  give  rise  to 
■hat  is  termed  immohiliU  liy  French  veterinariaus — coma  gom- 
olentum  by  writers  on  human  medicine,  and  sleepy  staggers 
by  old  writers  on  farriery;  a  manifestation  or  expression  of 
brain  disease  characterised  by  general  dulness,  a  tendency  to 
fall  asleep  when  allowed  to  stand  quiet  for  a  while,  tripping 

I  or  falling,  staggering  gait,  slow  pidse,  and  deep   respimtion. 
An  animal  suffering   from  this  will  often  fall  asleep  \^th  its 
inouth  full  of  food.     It  is,  however,  easily  aroused,  and  if  this 
be  done  suddenly,  will  manifest  fright,  trembling,  and  a  dis- 
position to  delirium. 
For  the  relief  of  these  symptoms  an  occasional  purgative  ought 
to  be  administered,  the  animal  cai^efiilly  fed,  and  worked  gently,  so 
iloug  as  it  remains  serviceal)le,  after  which  it  shoidd  be  humanely 
[destroyed,  as  it  is  useless  to  endeavour  to  cure  what  is  organically 
[changed.     Hence  all  irritating  materials  in  the  form  of  blisters, 
letons,  &c.,  shoiUd  be  avoided. 


CHAPTER    XLIV. 

SPORADIC   DISEASES-«m^inM«i 

(III.)  LOCAL  DISEASES— conhntieei 

(O.)  DISEASES  OF  THE  SPINAL  CORD  AND  ITS 
MEMBRANES. 

Inflammation  of  the  spinal  cord  and  its  meninges  is  described 
as  two  separate  diseases  by  human  pathologists,  and  is  termed 
myelitis,  when  attacking  Uie  substance  of  the  cord ;  rachidian 
arachnitis  and  spinal  meningitis,  when  involving  the  membranes 
only.  I  think  that  in  the  lower  animals  the  distinction  is  un- 
necessary. I  shall  therefore  describe  the  disease  under  the 
generic  term* 

spiNins. 

Idiopathic  inflammation  of  the  spinal  cord  and  its  membranes 
presents  itself  in  the  horse  in  two  forms,  namely,  acute  and 
chronic. 

The  symptoms  of  acute  idiopathic  spinitis  are  not  always 
alike.  In  some  instances  the  paralysis,  which  results  in  eveiy 
case,  may  be  manifested  suddenly,  and  with  little  or  no  previous 
premonitory  signs  of  ill  health,  the  animal  losing  all  power  of 
movement  over  all  parts  posterior  to  the  seat  of  inflammation; 
whilst  in  others,  symptoms  of  cramp  or  spasm,  great  restlessness, 
and  a  high  degree  of  fever  may  for  some  time  precede  the 
paralysis. 

The  following  case  will  illustrate  this  form  of  attack:— A 
grey  cart  gelding,  six  years  old,  in  previous  good  condition, 
and  at  regular  work,  was  observed  to  perspire  profusely,  to 
breathe  quickly,  and  to  express  signs  of  great  restlessness ;  the 
hind  feet  were  alternately  lifted  from  the  ground  with  great 
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**^nce,  the  great  muscles  of  tte  tbighs  were  violently  cramped, 
Buch  was  the  degree  of  pain  that  it  became  almost  unman- 
We,  It  was  led  home  and  placed  in  a  loose  box,  where  it 
or  almost  fell  down.  For  a  while  it  seemed  relieved,  but 
a  time  commenced  to  struggle  violently,  and  at  last 
iged  to  regain  the  standing  posture.  The  cramp  of  the 
*mU  returned ;  after  an  interv^al  it  again  lay  down,  and  when 
fittt  seen  by  me  it  was  struggling  violently,  breathing  heavily, 
And  groaning  with  pain;  the  pulse  about  ninety,  and  full; 
inucous  membranes  injected,  and  the  body  bedewed  with  sweat. 
It  a^'ain  struggled  to  its  feet,  passed  some  rather  high-coloured 
mine;  remained  quiescent  for  a  short  period,  and  then  the  great 
struggle  again  commenced.  It  was  placed  in  slings,  into  which 
it  threw  its  weight,  and  gave  a  sigh  of  relief;  after  an  interval 
of  about  fifteen  minutes  it  commenced  to  struggle  violently,  its 
hind  legs  were  dreadfully  cramped,  and  we  were  obliged  to  lower 
it  down  on  to  its  bedding,  when  it  again  seemed  to  receive  relief. 
It  was  bled  and  a  purgative  with  beUadoniia  administered,  the 
loins  and  back  were  fomented  with  hot  water,  mustard  applied, 
>aid  afterguards  covered  with  a  slieep-skin.  In  a  while,  however, 
it  comiaenced  to  struggle  afresh,  and  we  were  compelled  to  raise 
it  by  pulleys  and  slings.  For  two  days  and  two  nights  it  thus 
itmaiuiid,  now  and  then  free  from  pain,  then  in  dreadful  agony; 
it  seemed  that  all  movement  hurt  it  dreadfully,  every  jerk  and 
itfirt  causing  it  to  groan  and  to  jump  as  it  were  in  agony*  At 
firat  the  muscular  convulsions  were  confined  to  the  posterior 
extremities,  but  the  fore  limbs  became  after  a  time  aflTected* 
The  pwr  horse  seemed  to  dread  moving  its  limbs,  but  a  sudden 
would  ensue,  and  all  its  limbs  would  move  convulsively 
vith  great  force.  We  were  compelled  alternately  to  shng 
wid  let  it  down,  for  in  no  posture  could  it  obtain  ease  for 
ffiore  than  a  few  minutes  at  a  time.  On  the  third  morning 
tl»e  spasms  left  it,  the  bowels  responded  to  the  purgative, 
*lw  respirations  became  slower,  but  the  pulse  was  feeble, 
^ady,  and  greatly  accelerated,  beating  about  130  per  minute, 
h  could  now  stand  for  some  hours,  but  if  made  to  move  it 
did  so  with  great  difficulty,  dra.c!ged  its  hind  limbs,  staggered, 
ftad  waa  inclined  to  knuckle  at  the  fetlocks ;  the  ofif  fore  limb 
**fi  also  partially  paralyzed,  and  was  moved  with  difficulty, 
wlien  last  seen  by  me  it  was  standing  with  its  head  over 
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the  box  door,  and  looking  pretty  cheerful,  Imd  drank  some 
^Tuel  and  eaten  a  little  liay,  and  I  was  in  hopes  it  mi^dit 
rally ;  but  shortly  afterwards  it  fell  completely  paralyzed, 
lost  both  motor  power  and  sensitiveness ;  there  was  no  strngg* 
ling  now,  it  lay  piisaively  on  its  side,  looked  quite  consciousi 
and  died  without  a  struggle.  A  post  inortem  exaniination 
re\^ealed  the  spinal  cord  and  meninges  highly  congested,  and 
the  siibarachnoid  space  filled  with  serosity.  The  dorsal,  lumbar, 
gluteal,  and  the  muscles  of  the  thighs,  as  well  as  the  serrati 
magni,  levatoi-es  hnmeri,  triceps  extensor  brachii,  and  the  other 
muscles  which  liad  been  violently  cramped  during  life,  presented 
a  dork,  congested  aiipearance. 

The  spinal  congestion  was  most  marked  in  the  dorso-lumliar 
region,  and  both  roots  of  the  spinjJ  nerves,  and  the  nerves  them- 
selves for  some  distance,  presented  the  same  appeamnce.  The 
arachnoid,  pia  mater,  and  diira  mater  were  intensely  red ;  the 
substance  of  the  cord  looked  reddish,  and  on  cutting  through  it 
black  blood  exuded  abundantly  from  its  centre. 

The  other  form  of  spinitis  is  that  manifested  by  sudden  loss  of 
power,  without  previous  irregular  muscnlar  action,  and  may  1)6 
appropriately  termed  inflammatory  paralysis  ;  for,  in  addition  to 
the  paralysis,  there  is  fever,  constipation  of  the  bowels,  diminished 
secretion  of  urine,  and  other  signs  of  constitutional  disturbance. 
This  form  is  apt  to  be  confounded  with  fracture  of  the  vertebrae^ 
more  especially  of  the  lumbar  vertebne,  in  which  generally  thi^ 
paralysis  i3  complete  immediately  after  an  accident.  Whereaa» 
when  one  of  the  dorsal  vertebrte  is  fractured,  displacement  may 
not  immediately  occur,  displacement  and  paralysis  occurring 
J^^erhaps  in  a  few  hours  after  the  accident. 

The  history  of  the  case  will  have  to  be  taken  into  consi- 
deration in  arriving  at  a  diagnosis.  Broken  back  generally 
succeeds  a  tmceable  accident,  acute  spinitis  without  any  appre- 
ciable cause. 

The  first  form  of  spinal  inflammation  is  apt  to  l>e  confounded 
witli  azoturia.  The  dark  colour  of  the  urine  whicli  characterises 
that  disease  is  absent  in  spinal  inflammation,  and  the  spasm, 
which  in  azoturia  is  mostly  confined  to  the  gluteals,  affects 
various  muscles,  and  is  of  a  more  clonic  or  alternating  kind. 
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CHnONIC  SPINITIS. 

This  again  present-s  itself  in  two  forms,  namely,  that  associated 
Ivfiih  tonic  spasm  of  the  voluntary  muscles,  and  that  associated 
^'ith  paralysis  of  particular  muscles. 

Chronic  spinitis  associated  with  exalted  muscular  contractility 

»i8  in  some  districts  termed  the  "cords,"  from  the  fact  that  the 
superficial  muscles  have  a  prominent  or  corded  appearance. 
The  symptoms  are  at  first  obscure.     There  is  some  degree  of 

Istiftiiess  ahout  the  spine,  the  animal  turns  with  difficulty,  and 
often  groans  when  made  to  do  so  suddenly.  Some  particular 
muscle  is  now  seen  to  stand  out  from  its  fellows,  and  present  a 
permanent  rigidity  and  lianlness.  Very  often  the  muscles  of  the 
shoulders  or  the  levatores  humeri  and  cervical  muscles  are  first 
affected  ;  but  gradually  the  wliole  body  becomes  more  or  less 
stiff,  the  limbs  are  Hexed  with  difficulty,  the  nose  elevated,  and 
the  animal  seems  as  if  affected  with  chnmic  tetanus ;  the  facial 
imiscles,  however,  remain  normal,  and  the  animal  continues  to 
feed  well.     After  the  lapse  of  some  weeks,  the   hind   limbs 

I  become  feeble  ;  tliere  is  knuckling  over  at  the  fetlocks,  crossing 
of  the  feet,  staggering  gait ;  the  animal  seldom  lies  down,  and 
rises  with  great  difficulty,  and  eventually  becomes  paralyzed,  and 
has  to  be  destroyed. 

In  the  other  form  the  first  symptoms  are,  staggering  gait, 
weakness  of  the  hind  legs,  crossing  of  the  feet,  and  a  gradually 
increasing  loss  of  motor  power,  until  finally  the  animal  becomes 
j>owerless,  unable  to  rise  from  the  recumbent  posture,  and  has  to 
})e  destroyed.     In  none  of  these  cases — acute  or  chronic — ilo  we 

I  find  that  the  sphincters  lose  tlieir  power  of  contractility,  nor  is 
common  sensibility  lost.  Indeed,  in  the  acute  form,  I  have 
often  thought  there  was  hypera^stliesia,  and  that  the  animal 
dreaded  the  touch  of  its  attendant.  These  conditions  indicate 
that  the  meninges  are  the  principal  seat  of  the  inflammation. 
The  post  'nwrfcm. — The  spinal  cord  is  red,  injected,  and  soft- 
ened (red  softening), the  meninges  thickened, the  arachnoid  covered 
with  an  exudate,  which  in  some  places  joins  its  opposed  surfaces, 
or  is  filled  by  a  semi-purulent  or  reddish  serosity.  In  one  case, 
which  died  during  very  cold  weather,  the  fluid,  being  frozen,  after 
death  presented  a  very  beautiful  appearance. 

Idiopathic  spinitis  diflers  from  that   arising   from   external 
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injuries  or  disease  of  the  bones,  in  Mhich  tlie  dum  mater  in 
iiitlaiiied  on  its  adherent  surface ;  the  areolar  tissue  uniting  it 
to  the  spinal  canal  is  loaded  with  venous  blood,  or  sometimes ' 
broken  down,  and  Uie  dum  matter  separated  from  its  attach- 
ments. 

Tlie  causes  of  idiopathic  spinal  inflammation  are  very  obscure. 
Very  probably  it  is  often  due  to  rheumatic  inflammation  localized 
in  the  membranes  primarily,  the  cord  itself  becoming  secondarily 
afl'ect^id.  In  Frinciples  and  Practice  of  Veterinary  Surgery^  page 
248,  I  have  point^jd  out  that  hereditary  tendency  is  a  cause  of 
spinal  aliections. 

TKEATxMKNT* 

The  acut«  forms  are  to  be  treated  antiphlogistically ;  blood 
may  be  withdrawn  and  purgatives  administered ;  depletives  must 
not,  however,  be  pushed  too  far,  as  acute  spinal  diseases  have  a 
lowering  or  debilitating  effect  upon  the  system.  The  purgative 
may  be  combined  with  belladonna,  which  will  to  some  extent 
relieve  pain  and  spasm,  as  well  as  overcome  the  congestion  of  J 
the  spinal  vessels.  Hot  fomentations  to  the  back  and  loins  are  J 
indicated  in  the  earlier  stages,  and  blisters,  or  even  setons,  should 
there  be  but  a  partial  recovery.  It  must  be  remembered  that  i 
cmitinuaoce  of  the  symptoms,  after  the  acute  stage  has  passei 
off,  depends  upon  some  degree  of  eflusion  or  exudation,  and  that 
means  must  be  taken  to  jiroraote  absorption.  On  this  account 
iodide  of  potassium  with  diuretics  is  indicated.  Ergot  of  rye 
[Sccah  cavnulum)  in  combination  with  the  iodide  of  potassium 
is  well  spoken  of  by  physicians,  and  may  be  tried  in  the  lower , 
animals. 

In  aU  cases  great  care  must  be  taken  that  the  urinary  bladder 
be  regulai"Iy  emptied;  and  if  micturition  is  not  naturally  and 
easily  performed,  the  catheter  must  be  used  at  least  thrice  a  day. 
If  the  animal  is  recumbent,  this  should  never  be  neglected.  The 
attendants  must  also  be  directed  to  turn  the  patient  every  now 
and  then,  see  ttiat  enemas  are  regulaily  administered,  and  UiatJ 
the  bed  is  kept  clean  and  dry. 


CHAPTER    XLV, 
SPORADIC   DISEASES— continued. 


(III.)  LOCAL  jyiSEABES—eantinueil 

(IL)  PARALYSIS. 

Palsy  or  paralysis  may  be  seen  in  various  forms  ratlter  as  a 
symptom  of  a  lesion  thao  as  a  disease  itself,  the  term  palsi/  or 
parali/sis  being  commonly  restricted  to  that  form  where  motion 
19  lost,  while  the  term  anccUhes^ia  implies  a  palsy  of  the  nervea 
of  sensation. 

In  order  to  understand  the  various  lesions  which  may  cause 
paralytic  symptoms,  it  is  ailvisable  that  a  glance  at  the  physi- 
ology of  the  spinal  cord  should  now  be  undertalcen. 

L  The  spinal  nei'ves  have  two  roots;  and  Sir  Charles  Bell 
proved  that  the  anterior  (inferior  In  the  lower  animals)  conduct 
tJie  power  of  motion,  whilst  the  posterior  (superior)  are  devoted 
to  sensation  only.  At  one  time  it  was  thought  that  if  the 
con*espouJing  columns  of  the  cord  were  cut  or  injui'ed,  loss  of 
sensation  only  would  result  when  the  superior  columns  were  cut, 
and  loss  of  moiion  if  the  inferior  were  cut  across;  but  such 
is  not  actually  the  erase,  for  it  has  been  demonstmtcd  that  if  the 
posterior  columns  are  cut  across,  the  residt  is  not  numbness 
and  insensibility,  but  hy  penes  thesia  and  loss  of  co-ord  inn  ting 
power  in  the  parts  posterior  to  the  section,  with  some  local 
pain,  due  not  to  any  sensitiveness  in  the  columns  themselves, 
but  to  the  cut  having  traversed  throu^di  the  posterior  roots  of 
the  nerves.  The  same  results  are  obtained  if  the  restiform 
bodies  and  small  superior  pyramids  are  divided,  and  as  these 
parts  are  connected  with  the  cerebellum,  and  the  superior 
columns  of  the  cord,  the  deduction  is,  that  tlie  channel  which 
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conducts  the  action  of  the  cerebellnm  upon  the  botlj"  is  composed 
of  the  restil'orm  bodies  and  small  posterior  pyramids  in  the 
nnterior  part,  and  of  the  superior  columns  of  the  cord  in  the 
posterior  ptirt  of  its  course* 

Section  of  the  inferior  columns,  if  made  immediately  behind 
the  medulla  oblongata,  is  not  followed  by  any  very  obvious  loss 
of  paralysis  or  loss  of  sensation,  unless  the  cut  be  extended 
to  the  lateral  column,  when  loss  of  motion  is  the  result,  as  if 
tlie  columns  were  divided  behind  this  point  It  is  therefore 
apparent  that  in  the  anterior  part  of  their  course  the  inferior 
cohmms  have  not  an  intimate  connection  with  the  correspond- 
ing roots  of  the  spinal  nerves.  Posterior  to  this,  ho%vever,  they 
liave  a  close  connection  with  the  inferior  roots  of  the  spinal 
nerv^es  and  with  voluntary  motion.  They  have  also  some  con- 
nection with  sensibility,  as  a  certain  degree  of  numbness  is 
produced  by  injuries  which  give  rise  to  loss  of  motion, 

In/erim*  pp-amids. — Section  of  one  of  these  pyramids  in  any 
part  of  its  course  is  followed  by  immediate  loss  of  volnntarj' 
movements  in  the  muscles  below  the  cut  on  the  opposite  side  of 
the  body  ;  but  sensation  is  not  aflectcd  in  any  appreciable  manner. 

Lateral  columns. — In  the  ceiTical  region,  for  a  short  distance 
behind  the  point  at  which  the  inferior  pyramids  of  the  medulla 
oblongata  decussate,  the  kteml  columns  of  the  spinal  cord  are 
dii^ctly  concerned  in  conveying  the  stimulus  of  the  will  to  the 
muscles  on  the  same  side  of  the  liody,  for  when  they  are  cut  ^ 
across  paralysis  of  the  muscles  of  tlie  same  side  occurs. 

In  the  lower  part  of  the  neck,  and  regions  posterior  to  tbifl, 
the  same  results  are  not  seen  ;  for  when  they  are  divided  in 
these  regions,  some  tritliiig  paralysis  ensues,  with  some  de<:ree 
of  anaesthesia  and  loss  of  co^ordiimtion. 

Olivan/  hodks. — When  one  of  these  is  divided,  a  persistent  j 
spasm  of  many  muscles  of  tho  same  side  is  the  result 

Grei/  si^stanm  of  the  cord. — Dr.  Brown  Sequard  says  that  the 
grey  substance  of  the  cord  is  an  important  conductor  of  sensory 
and  motor  impressions.  Paralysis,  without  loss  of  sensation  on 
the  same  side  of  the  body,  are  the  results  of  cutting  across  one 
lateral  half  of  the  grey  sul>stance  of  the  cord.  Anaesthesia  on 
both  sides  of  the  body,  paralysis  of  neither  side,  are  tlie  strange 
results  of  making  a  longitudinal  section  midway  between  the 
two  lateral  halves. 
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The  superior  half  of  the  wliite  matter  may  be  divided  at  one 
point,  and  the  inferior  lialf  at  another  a  little  anteriorly,  so  that 
all  the  white  fibres  shall  be  divided  transversely  by  the  one  cut 
or  the  other,  without  any  material  continuity  of  the  cord  or 
damage  to  the  grey  matter;  and  when  tliis  has  been  done, 
irritation  of  the  sensory  nerves  connected  with  the  parts  lielow 
the  section  excites  the  sensation  of  pain  as  strongly  as  ever. 
Hence  it  follows  that  the  impulses  which  excile  pain  reach 
tlie  brain  through  the  grey  matter,  and  so  long  as  a  BUutll 
portion  of  tlie  grey  matter  remains  intact,  these  sensations  ai*e 
smitted* 

If  une-half  of  the  cord  be  cut  tlirougli  tmnsversely  down  to  its 
very  middle,  so  as  to  interrupt  all  continuity  of  both  white  and 
grey  matter,  irritation  of  the  skin  of  the  same  side  will  give  rise 
to  as  much  pain  as  if  the  cord  were  not  cut,  hut  ail  voluntary 
power  will  be  lost  in  the  muscles  of  that  side  below  the  section. 
It  thus  follows  that  the  channels  which  convey  sensory  impulses 
must  cross  over  from  the  side  of  the  cord  which  they  enter  to 
the  opposite  side,  and  that  the  motor  inlluences  sent  down  from 
the  brain  must  travel  along  that  side  of  the  cord  by  which  they 
pass  out 

There  is  increased  temperature  and  sensibility  on  the  side  in 
which  sensation  is  preserved,  and  diminished  temperature  on  the 
side  in  wliich  sensation  is  lost,  especially  if  the  section  is  made 
near  the  medulla  oblongata. 

It  would  seem  that  tlie  injury  acts  upon  the  vasa-motor 
nerves  contained  in  the  cord,  as  well  as  upon  the  motor  and 
sensory  nerves  (it  may  be  here  stated  that  the  vasa-motor  fibres 
do  not  arise  from  tlie  sympathetic  ganglia^  but  simply  pass 
tlirough  them  on  their  way  from  the  spinal  conl  to  the  upper 
dorsal  region),  causing  paralysis  of  the  vasa-motor  nerves  on  the 
side  in  which  there  is  increased  temperature  aud  sensibility,  anfl 
irritation  of  the  vasa-motor  nerves  on  the  side  in  which  there 
is  diminished  temperature  and  anaesthesia;  for  the  experiments 
of  Dr.  Brown  Sequard,  Claude  Bernard,  and  others  have  proved 
that  when  the  cervical  sympathetic  is  paralyzed  by  dividing  it, 
a  state  of  congestion,  of  which  the  most  conspicuous  signs  are  a 
blood-sliot  state  of  the  conjunctiva  and  lining  membrane  of  the 
ear  and  nostril,  with  a  contracted  pupil,  and  increased  tempera- 
tare,  is  at  once  set  up  on  the  same  side  of  the  head,  and  also 
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that  when  the  eod  of  the  divided  nerve  is  irritaterl,  the  mnn^ 
diate  result  is  dilatation  of  the  pupil,  with  an  immediate  cooling 
and  blanching  of  the  parts  wliich  wei-e  blood-shot  and  warm* 

Injuries  to  the  cervical  portions  of  the  spinal  cord  are  fullotre 
by  a  remarkable  elevation  of  the  animal  heat.  In  one 
injury  in  a  man  where  there  was  a  forcible  separation  of  th 
and  sixth  cervical  vertebrae,  witli  extravasation  of  blood  into! 
theca  vertebralis  and  laceration  of  the  lower  part  of  the  I 
cord,  although  the  breathing  wms  performed  by  the  diap 
only  and  very  imperfectly,  the  pulse  weak  and  counteDanc 
the  thermometer  indicated  11 T  F. — (HuxLEr,  BROWN  SfigSi 
Claudk  Bernard,  Dr.  Ratcliffe.) 

Such,  then,  are  a  few  facts  which  serve  as  indications  of  1 
seat  of  spinal  lesions. 

In  all  cases  of  disease  or  injury  to  the  cord  the 
occurs  in    the    parts    to  which    all    the    nerves    ongic 
posteriorly  to  the  seat  of  the  lesion  are  distributed.    If 
injury  or  disease  be  in  the  sacrum  the  tail  alone  is  paralra 
if  in  the  lumbar  region  the  hind  legs  are  paralyzed ;  and  if  I 
disease  or  injury  be  very  great  the  sphincters  of  the  anas 
bladder  may  be  paralyzed.     If  the  injury  be  higher  up,  io  J 
tion  to  loss  of  voluntary  power  in  the  hind  limbs,  the  abdon 
muscles  will  be  paralyzed,  and  the  expiratory  movemenls  ; 
formeil  with  difficult)^ 

If  the  disease  be  low  down  in  the  cervical  region,  the  ma 
of  the  fore  limbs,  as  well  as  those  of  respiration,  will  be 
lyzed,  and  both  expiratory  and  inspiratory  movements  will 
difficult ;  and  if  the  injury  be  above  the  middle  of  the  neck,  ( 
anterior  to  the  fourth  pair  of  spinal  nerves,  death  will  at  on 
tesult  from  paralysis  of  the  diaphragm,  the  serrati  magnij 
intercostales,  and  other  muscles  of  inspiration. 

Paralysis  as  seen  in  the  lower  animals  may  be  divided  hU 
1st,  Paraplegia ;  2<L  Hemiplegia ;  and  Sd,  I^aralysis  originttin 
in  injury  to  a  motor  nerve,  as  paralysis  of  the  lips,  descTifa 
«t  pi^ge  496  of  Frineipta  and  JPradict  of  Vderinary  Suryerf* 


Or  raralfsi$  afiding  a  portion  of  the  body  iransvmely-^ 
lliia  kind  lime  forms  are  met  with  in  veterinary  practice,  hbsoAj 
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— UL  Ceutric,  or  tlmt  arising  from  disease  of  the  spinal  cord  or 
ite  membranes.  Symptoms  simiilatirig  pfiralysis  may  occur  from 
occlusion  of  the  iliac  arteries. — (See  V'tlcrinnry  Surgery,)  2d, 
ccentric  or  reflex  paraplegia ;  and  Zd,  Paralysis  due  to  blood 
|)oisoning. 

Of  centric  paraplegia  but  little  need  be  said;  it  is  symp- 
DznatJo  of  conditions  of  the  spinal  conl  and  its  membranes 
l«lready  desrrilied,  or  it  may  resnlt  from  injuries  to  the  coixl 
sing  from  violence,  t'mctures,  &c. 


KEFLEX  PAILiPLEGIA. 

In  horses,  cattle,  and  dogs,  spinal  paralysis  is  met  with  in 

which  no  disease  of  the  cord  or  its  meninges  can  be  detected 

post  mortem  in  those  which  die,  and  which,  in  many  cases,  is 

quite  ephemeral,  passing  away  when  its  cause  is  removed. 

||v     The  causes  of  reflex  paralysis  as  seen  in  the  hoi'se  are  those 

^pDriginating  in  indigestion,  constipation  of  the  bowels,  and,  in  the 

B^iare,  uterine  irritation. 

H      Paralysis  arising  from  indigestion  is  occasionally  witnessed 

^during  attacks   of  colic,   the  loss  of   power  coming  on  rather 

slowly;  the  animal  is  at  first  seen  to  show  weakness  of  one 

hind  limb,  with  knuckhng  over  at  the  fetlock,  and  difficulty  of 

moving  it,  then  tlie  opposite  limb  niay  become  affected ;  and  if 

ae  loss  of  motor  power  be  great,    the  animal  falls  upon   its 

iiannche8>  and  is  unable  to  rise.     If  it  be  a  docile  animal  and 

rill  lie  quietly,  the  paralysis  may  disappear  in  a  few  hours,  or 

peave  only  sueli  traces  as  weakness  of  the  liml>s  and  staggering 

gait,  which  may  take  some  days  to  pass  away. 

In  mares,  during  the  period  of  oestrum,   I  have  repeatedly 

pen  cases  of  paraplegia,  geucmlly  preceded  by  some  irregular 

[inuscular  action ;  persistent  t<:inic  sjiasm  of  the  muscles  of  tho 

I'hind  quarters,  continual  kicking  with  the  hind  feet,  with  great 

injection  of  the  \^dva,  succeeded  by  loss  of  motor  power,  and 

&ven  death. — ^(See  Hysteria^    In  dogs,  paralysis,  even  affecting  all 

iirts  of  the  body  except  the  head,  is  not  an  infrequent  resnlt  of 

ihe  iiTitation  of  teething,  indulgence  in  rich  food,  and  want  of 

|€xercise.      In  horned  cattle   paraplegia  is   not   an   infrequent 

Ifiymptom  of  indigestion,  arising  from  impaction  of  the  rumen, 

lid  from  uterine  iiTitation,  post-parturientw    I  have  already  men- 
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tioned  a  cn.<?e  of  general  paralysis  succeeded  by  coogestioii  of  Ibj 
Ijrain  and  death  in  a  goat^  arising  from  grief  at  the  loss  of 
kids ;  this  may  justly  be  called  emotional  jwiralysis. 

The  differences   existing  between  reflex  paralysis  and 
from  disease  of  the  cord  is  found  in   tbe   circamataned 
recovery  is  not  at  all  an  infrequent  result,  and  that  wLao 
occurs  either  from  the  gravity  of  the  primary  disease, 
nees  of  the  animal,  or  other  circumstances,  no  spinal />oi< 
lesions  are  discoverable. 

It  is  supposed  by  Dr.  Brown  Sequard  that  reflex  parapr 
not  due  to  spinal  congestioUj  but  to  a  condition  diameUiiwlj 
opposed.    He  believes  that  a  state  of  irritation,  coi 
ecceiitncally,  is  propagated  along  the  vasa-motor  nerrcs, 
which  the  result  is,  primarily,  contmction  of  blood*ves^1< 
and,  secondarily,  exclusion  of  the  due  amount  of  blo*-Hl  Itom 
or  more  of  the  three  parts  following — the  spinal  conl 
proceeding  to  or  coming  from  the  cord,  the  musclt^-,  ^«  >  ^ 
the  proper  activity  of  the  nen^ous  tissue  is  starved  into  pamlj* 
from  want  of  blood.     This  view  is  founded  by  Br.  Brown  Si^-pi  i^^ 
upon  the  fact  that  a  state  of  irritation  in  the  vasa-motor  aa  :*. 
may  proceed  from  a  distant  point,  and  produce  contraction 
the  vessels^  and  upon  the  fact  that  traces  of  oi-ganic  diseiie 
wanting  after  death  in  many  cases  of  reflex  paraplegia* 

The  following  are  among  the  causes  of  reflex  paraplegia  ill 
human  being ; — Irritation  of  the  urethra ;  inflammation  of 
bladder;  diseases  of  the  prostate  and  kidneys;  enteritis; 
presence  of  worms  in  the  intestines ;  dysentery;  diphthem; 
eases  of  the  lungs  and  pleura;  the  irritation  of  teething;  irni 
lion  of  the  cutaneous  ner\T3  generally  following  cold  and 
and  diseases  of  the  knee  joint. 

Four  diiferent   conditions   of   the   muscles  are   obserrc^i 
paralysis  in  the  human  being,  some  of  which  are  also  ol 
in  the  lower  animals: — (1.)  A  condition  little  different 
that  of  health,  but  less  firm,  less   excitable  by  the  gal^ 
stimulus,  when  the  paralyzing  lesion  is  not  of  an  irritative 
(2.)  Complete  relaxation  of  the  musdefi^  characterised  bf  i 
perfect  nourishment  and  rapid  wasting — so  rapid  that  in  • 
days  the  size  of  a  limb  experiences  a  marked  diminution, 
muscles  scarcely,  if  at  all,  respond  to  the  galvanic  stimulai 
Contraction  of  the  muscles,  with  rigidity  and  wastiug 
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flexors  being  always  more  rigid  tban  the  extensors),  a  condition 
wliich  is  due  to  clironic  sliortening  of  tlie  muscles  themselves, 
iind  generally  associated  with  nmscular  atrophy.  (4.)  Nutrition 
not  impaired,  constant  firmness  and  rigidity,  incomplete  paralysis, 
increased  susceptibility  to  galvanic  stimulus. 

In  the  ti*eatment  of  reilex  paraplegifi  the  removal  of  the 
eccentric  cause  must  always  be  the  primary  object  of  the 
practitioner.  In  the  horses,  if  there  be  colicky  pains  nnd  consti- 
pation, opium  and  purgatives,  succeeded  by  belladonna,  and  an 
alkaline  carbonate;  the  soda  bicarbonate  in  all  cases  arising 
from  indigestion.  If  congestion  of  the  cord  is  suspected,  bella- 
donna or  the  ergot  of  r)'e  are  indicated.  Generally,  however,  it 
is  found  that  in  the  lower  animals  reflex  paralysis  is  ephemeral, 
and  ])assQS  away  when  its  cause  is  removed, 

Ifi  the  cow  the  stomach  and  bowels  are  to  be  unloaded  by  strong 
catliailics.  Sulphate  of  magnesia,  with  croton,  if  there  be  no 
actual  inflammation  of  the  stomachs ;  oleaginous  purgatives,  with 
opium,  belladonna,  or  hyoscyamus,  if  inflammation  is  suspected. 

In  the  dofj  reflex  paralysis  is  often  accompanied  by  great  irri- 
tation of  the  stomach,  vomition,  and  intestinal  pains,  Castor 
oU  and  hydrocyanic  acid  are  the  most  useful  agents  in  afford- 
ing relief.  If  the  stomach  be  too  irritable  to  retain  the  oil,  the 
hydrocyanic  acid  is  to  be  given  alone,  or  in  combination  with 
eiirbonate  of  soda,  until  undue  irritability  is  allayed,  then  the 
aperient  is  to  be  administered.  Iodide  of  potassium  and  the 
soda  carbonate  agree  better,  and  are  more  useful  in  the  dog  than 
all  other  remedies  aft43r  the  aperient  has  operated.  If  the  dis- 
ease be  due  to  decayed  teeth  or  the  irritation  of  teething,  relief 
must  be  afforded  by  extraction  of  the  teeth  or  lancing  of  the 
gums.  In  all  anim^ila  cathartics,  enemas,  fomentations  to  the 
loins,  hot  baths  for  the  dog,  and  emptying  of  the  bladder,  where 
possible,  are  not  to  be  lost  sight  of.  If  paralysis  continue  for  a 
time,  nux  vomica  and  fennginous  tonics  may  be  prescribed 
advantageously,  and  the  loins  may  be  blistered. 


HEMIPLEGIA. 


Hemiplegia  is  that  form  of  paralysis  in  which  one  lateral 
half  of  the  body  is  affected.  It  is  a  very  rare  form  of  disease 
iu  the  lower  animals.     I  have,  however,  seen  it  in  the  horse, 
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and  Mt:  ilalioTiT,  V,S.,Templemore,  in  a  letter  to  me.  Becem!)eT 
1878,  describes  a  well-marked  ease.  I  have  also  seen  it  in  the 
cow  and  in  the  dog. 

M.  Girard,  Jun.,  has  left  a  case  on  record,  quoted  hy  Mr: 
Percivall,  which  bears  out  many  points  in  the  physiolog>^  of  the 
cord  already  referred  to.  He  says — "  The  sensibility  of  the  left 
— the  atlected — side  proved  extremely  acute.  The  lips  and  ala? 
of  the  nose  w^ere  drawn  to  the  right  side,  the  contrary  to  that  to 
-tt'hich  the  head  and  neck  turned.  The  occlusion  of  the  nostrils 
was  sucli  that  the  air  made  a  blowing  noise  in  its  passage 
through  them.  The  left  ear  was  palsied,  and  the  tongue  slightly 
distorted.  The  hps  and  nostrils  retained  their  sensibility,  though 
in  a  diminished  degree  to  what  it  was  on  the  unaffected  side, 
When  oats  were  laid  before  the  horse,  it  seized  them  w^ith  the 
right  side  of  the  mouth,  the  left  remainiug  motionless.  It 
experienced  a  great  ditheiilty  in  mastication,  and  succeeded 
only  in  swallowing  a  part  of  its  food,  the  remainder  staying 
behind^  lodged  betw^een  the  cheek  and  molar  teeth.  It  could 
manage  to  pick  up  its  oats  from  a  plain  surface,  and  when  pre* 
sented  to  it  in  a  trougli,  it  plunged  its  muzzle  into  tlie 
middle  of  them,  opening  wide  its  mouth.  It  could  drink  but 
slowly,  and  w^ith  difficulty,  and  only  by  thrusting  its  mouth 
deeply  into  the  water.  The  nostril  of  the  afTected  side  perceived 
scents.  It  could  walk,  but  could  hardly  sustain  itself  after 
but  a  short  exercise.  If  attempted  to  be  turned  to  the  left  side, 
this  instability  became  still  moie  manifest.  Pressure  upon  tlie 
vertebral  column  from  the  bead  to  the  tail  seemed  to  give  great 
pain.  The  respimtion,  although  sonorous,  was  regular.  On  the 
fourth  day,  the  animal,  unable  any  longer  to  stand,  sank  down, 
and  after  several  turns  and  inettectual  struggles  to  rise,  rolled 
over  and  lay  upon  its  right  side.  Its  bowels  w^ere  reliev^ed  by 
manual  operation,  its  bladder  with  the  catheter;  thougli  even 
after  this  it  passed  its  dung,  but  could  not  posture  itself  to 
pass  it^  urine.  Its  pulse,  like  respiration,  remained  undistui-bed. 
It  died  on  the  seventh  day.*' 

In  the  case  of  the  cow^  the  attack  was  of  an  acute  kind.  The 
animal  was  grazing  in  a  field  with  a  lot  of  others,  and  was  left 
quite  well  at  milking  time  in  the  morning.  The  field  beiug 
some  distance  from  the  house,  it  w^as  not  seen  again  before 
evening.  It  w*as  then  found  prostrate  on  the  ground,  lying 
upon  it^  left  side,  and  was  unable  to  rise. 
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Wlien  I  saw  it  I  observed  the  following  symptoms: — The 

eft  eiir  was  pendulous,  left  eyelid  drooping  and  closed,  the  eye 

quinttid  outwards.     The  left  cheek  liunj^  down,  the  angle  of  the 

mouth  waa  lower  than  on  the  opposite  side,  the  muscles  were 

loose  and  flaccid,  and  the  lips  drawn  to  the  rij^ht  side.     The 

tongue  protruded,  and  when  put  into  the  mouth  was  drawn  to 

he  right  side.    The  neck  was  twisted  and  the  head  drawn  to  the 

left  sida     deglutition  was  imperfect,  but  the  breathing  was  not 

appreciably  atl'ected.     The  superficial  blood-vessels  of  the  right 

de  were  engorged  with  blood,  and  stood  out  prominently  all 

ver  the  trunk  and  neck.     The  same  side  was  warm,  whilst  the 

opposite  side  was  cold,  und  tlie  hair  was  "  pen -feathered," 

In  endeavouring  to  place  the  animal  on  a  hurdle  for  the 
nrpose   of   removing   it   to  a  shed,  it  was  observed   that  it 
oiled  over  from  the  left  to  tlie  right  side,  on  which  side  only 
could  it  ha  made  to  lie.    The  bowels  were  constipated,  and  the 
belly  tympanitic,  the  sphincter  ani  w^as  rather  relaxed,  the  \'ulva 
accid,  and  vagina  protruding.    The  animal  was  rpiite  conscious, 
ut  inclined  to  somnolency.     It  was  bled,  a  ]>urgative  adminis- 
tered, aud   tlie   back  was  fomented   and  dressed  with  strong 
ammonia  liniment     On  the  following  morning  it  was  able  to 
riise,  but  both  tlie  legs  of  the  right  side  remained  partially  para- 
lyzed for  some  weeks.    The  afiection  of  the  face,  however,  passed 
away  during  the  first  night,  and  it  was  able  to  partake  of  food 
on  the  following  morning. 

This  was  a  case  of  hemiplegia  due  to  some  ephemeral  disease 
f  one  side — the  left — of  the  brain ;  and  from  the  fact  of  the 
outward  squinting,  amaurosis,  and  drooping  of  tlie  upper  eye- 
lid, the  conclusion  is,  the  functions  of  the  third  nerve  being 
terfered  with,  that  the  brain  disease — ^ephemeral  as  it  was — 
nvolved  the  posterior  part  of  the  left  cnia  cei^ebrL     It  must  be 
Tcmembered  that,  in  all  cases  of  disease  affecting  one  side  of 
the  brain,  the  paralysis  is  on  the  opposite  side  of  the  neck  and 
trunk,  but  on  the  same  side  of  the  face.     It  was  remarkable 
owever,  in  this  case,  that  although  the  loss  of  motor  power  was 
mplete,  sensibility  remained  intact. 

Paralysis  from  blood  poisoning  is  witnessed  in  azotnria,  lead 
ironing,  canine  distemper,  and  grass  staggers.     In  the  human 
ing,  as  well  as  in  horses,  cattle,  and  birds,  a  form  of  paralysis 
rises  from  the  use  of  the  vetch  known  as  the  Laihijrm  saiwus. 
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— (Don,  Taylor,  Irving,  Loudon,  Sleemas.)    The  caninel 
temper  poison  leads  in  many  instances  to  softetiixig  of  i^ie ' 
in  wliieh  its  substance  is  broken  down  and  softened  Almost  t 
pulp.     In  recent  cases  the  softened  cord  is  red  or  yeUowii 
in  appearance,  due  to  some  degi-ee  of  accompanying  cong 
In  the  more  cbronic  cases,  or  those  which  have  lived  for  a  ] 
period,  the  red  appearance  is  absent.     White  softening 
however,  occur  quite  independently  of  the  red  or  infiamm&u 
form,  and  is  due  to  oedenla  or  effusion  of  serum,     I  Lave  i 
peatedly  seen  not  only  softening  but  apoplexy  of  the  cord  < 
as  a  sequel  to  canine  distemper,  and  in  which  tlie  neurilen 
of  the  roots  of  the  nerves  were  filled  by  a  clear  tiuid  miU^ri 
and  quite  devoid  of  true  nervous  matter.    In  softening,  the  < 
matter  of  the  cord  is  always  more  affected  than  the  white, 
have  never  seen  the  converse  condition  of  the  cord,  Dam«!j 
hypertrophy,  nor  induration  of  its  substance^     The  treatmefil  j 
the  same  as  that  for  paraplegia. 


NEimmS — NEURALGIA. 

Tliese  are  conditions  which  may  l>e  stat^  as  nnloiownl 
the  lower  animals.  I  once  heard  of  a  case  which  presenU 
some  signs  of  having  neuralgia  of  tlie  face,  but  whetlier  it ' 
that  or  pruritus  the  practitioner  under  whose  care  tlie  animal  i 
placed  could  not  telL  The  symptoms  were  persistent  nibbingi 
the  head  for  a  certain  period  each  day,  with  shaking  of  thi?  i 
and  great  restlessness. 

Neuroma. — (See  Principles  and  rractiec  of  Veietnnarj  Sur 

£  0  ft  pi  ng-ill—  Thortm*-  ill—  Tre  in  hi  imj, — The  diseasi 
called  louping-ill,  thorter-iU,  and  tix^mbling  are  arranged  liy] 
Gamgee  under  diseases  of  the  nervous  system.  LoupiBg-ill  i 
considered  to  be  dropsy  of  the  spinal  cord — hydror 
thorter-iU  a  parasitic  disease ;  and  trembling  as  sometb 
indefinite.  I  am  of  opinion  that  these  maladies  require  fuitb 
investigation ;  but  the  following  notes  of  dissections  throw  i 
Hglit  upon  the  subject. 

*'  Notes  on  the  Spinal  Cord  of  three  Lambs. — According  to  Prt 
fessor  Goodsir,  the  two  spinal  cords  examined  by  him  wenrifl* 
softened  condition.  The  softening  appeared  to  he  confined  pnft 
cipally  to  the  dorsal  portion,  and  indicated  itself  by  the  J^'"* 
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collapse  of  the  cut  surface  when  a  section  was  made  through  it. 
The  cervical  aa  well  as  the  lumbar  portion  wiis  found  to  possess 
the  normal  degree  of  hardness.  On  making  a  microscopic  exa- 
mination of  tlie  softened  portion,  the  nerve  cells  as  well  as  the 
nerve  tubes  presented  their  usual  appearance,  no  trace  of  any 
sti-nctnral  alteration  being  obser\'able ;  on  the  otlier  hand,  there 
appeared  to  be  an  increase  of  the  ill-defined  giunular  matter, 
such  as  is  always  seen  on  sections  of  the  cord.  The  granular 
matter  alluded  to  floated  in  a  quantity  of  fluid  between  the 
nen^ous  elements;  while  the  latter,  as  alrerdy  mentioned,  were 
unaltered," 

In  1872  I  dissected  a  lamb  which  had  died  from  '*  louping- 
ilL**  The  disease  liad  been  allowed  to  run  its  course  for  a 
considei-ahly  longer  period  than  tliat  in  those  examined  by 
Proft'ssor  Goodsir,  and  a  diii'erent  condition  of  the  cord  presented 
itself.  Instead  of  being  softened,  it  appeared  to  be  unusually 
hard,  and  on  making  a  microscopic  examination,  I  found  that, 
while  both  cells  and  tubes  presented  no  visible  structural 
alterations,  a  small  quantity  of  a  homogeneous  tissue^  which 
may  be  regarded  as  fibrous  tissue,  appeared  to  be  situated 
between  the  nerve  elements. 

In  the  absence  of  more  extended  observations,  the  following 
conclusions  may  be  drawn  : — The  disease  under  consideration 
evidently  consists  of  a  subacute  inHammation  of  the  cord,  as 
Bhown  by  the  effusion  of  thud  and  deposition  of  granular  amor- 
phous matter  between  structural  elements.  As  the  disease 
becomes  more  chronic,  however,  the  fluid  would  appear  to  be 
absorbed,  and  its  place  supplied  l>y  homogeneous  fibrous  tissue. 
In  other  words,  the  functions  of  the  spinal  cord  are  destroyed, 
not  by  any  structural  alterations  of  tlie  proper  nerve  elements, 
but  by  an  inflammatory  action  of  the  connecting  tissue. 


CHAPTER    XLVL 

SPORADIC  DISEASES— continued. 

(IIL)  LOCAL  DISEASES— con/inttcA 

(/.)  DISEASES  OF  THE  RESPIRATORY  ORGANS. 

Before  entering  upon  the  consideration  of  the  particular  dis- 
eases of  the  respiratoxy  organs,  it  will  be  necessary  to  point  out 
certain  modes  of  physical  examination  by  which  the  diagnosis 
of  these  diseases  is  accurately  traced. 

1.  Atiscultation. — In  its  technical  sense  this  tenn  indicates 
the  act  of  listening  to  the  sounds  of  the  interior  by  means  of 
the  ear  applied  to  the  surface  of  the  body. 

Auscultation  may  be  practised  directly  by  applying  the  ear  to 
the  part ;  or  indirectly  through  the  medium  of  an  instrument 
called  a  stethoscope.  Generally  direct  or  immediate  answers 
every  purpose ;  and  in  veterinary  practice,  at  least,  indirect  or 
mediate  auscultation  is  seldom  practised.  Auscultation,  dis- 
covered by  Laennec,  was  introduced  into  veterinary  practice  by 
Delafond  and  Leblanc. 

Many  of  the  sounds  characteristic  of  abnormal  conditions  in 
the  human  being  are  not  heard  in  the  lower  animals;  hence 
auscultation,  as  well  as  percussion,  is  less  satisfactory  in  the 
hands  of  veterinary  surgeons  than  in  those  of  the  physician. 
There  are  various  reasons  for  this,  and  not  the  least  of  them  is 
the  fact  that  the  thoracic  walls  of  man  are  much  more  thinly 
covered  with  muscular  tissue  than  those  of  the  lower  animals. 
Again,  a  large  portion  of  the  thoracic  cavity  in  our  patients  is 
covered  by  the  scapula?,  which  form  insuperable  barriers  to 
examination.  These,  in  addition  to  the  movements  of  the 
panniculus  carnosus,  the  horizontal  position  of  the  body,  oblique 
arrangement  of  the  diaphragm,  the  pressure  of  the  digestive 
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Hcn^ans,  and  very  often  the  restlessness  of  the  patient,  render 
Hthis  method  of  examination  much  less  satisfactory  than  it 
Rotherw^ise  would  be ;  but,  notwithstanding  all  these  drawbacks, 
■ftiiscultiition  is  of  immense  advantage,  and  by  it  we  are  enabled 
^feo  amve  at  conclusions  that  would  otherwise  he  impossible. 
H  To  become  familiar  with  the  knowledge  to  be  act|iiired  by 
Baiiscultation  much  time  and  labour  must  be  devoted  to  it»  first 
■on  healthy,  and  afterwards  on  unhealthy  animals ;  in  fact  the 
Hear  must  be  trained  by  long  experience. 

H  The  stethoscope  can  be  bought  at  any  instniment  maker's, 
and  the  simpler  it  is  the  better.  In  applying  it  to  the  chest,  its 
funnel'Shaped  end  is  to  be  accurately  and  firmly  applied  to  the 
surface,  and  the  opposite  end  in  perfect  apposition  to  the  ear. 

When  immediate  auscultation  is  practised,  care  is  to  be  taken 
that  the  ear  be  accurately  applied  to  the  skin,  or  if  the  state  of 

■  the  surface  does  not  admit  the  ear,  a  single  fold  of  a  thin  cloth 
only  should  be  allowed  to  intervene,  as  the  rubbing  of  two  folds 
or  surfaces  may  create  a  sound  and  puzzle  the  examiner. 

»2.  Percussion. — This  process  consists  in  striking  upon  the 
Burface  with  the  \iewof  eliciting  sounds,  by  the  nature  of  which 
an  opinion  may  be  formed  of  the  conditions  of  the  parU  beneath. 
Like  auscultation,  percussion  is  either  immediate  or  mtdiaie. 
The  former  was  employed  by  Avenbnigger,  and  the  latter  in- 
vented by  !M.  Piony,  who  gave  the  name  of  "^pleximeter"  to 
I  the  intervening  body. 
In  immediate  percussion,  the  ends  of  the  fingers  are  brought 
together  and  supported  by  the  thumb,  and  the  ]>arts  are  struck 
perj>endicularly  to  the  surface,  or  the  parts  may  be  itipped  with 
tlie  knuckles  of  the  closed  hand,  the  force  of  the  blows  being 
regulated  by  tlie  depths  of  the  parts  to  be  examined,  and  the 
size  and  delicacy  of  the  animal  In  the  cat  or  dog  gentle  blows 
with  the  tip  of  the  middle  finger  are  generally  suflicient. 

In  mediate  percussion,  the  pleximetcr  is  genemlly  a  flat,  oval, 
or  circular  piece  of  ivory  or  giitta  percha,  or  the  left  index  finger 
of  the  operator,  which  is  certainly  the  most  convenient  and  best 
inter\^ening  body  which  can  be  had. 

M*  Poirson  of  Paris  recommends  that  percussion  should  be 
^  performed  by  means  of  a  common  sewiug-thimlile  placed  on  the 

■  xuiddle  or  fore  finger,  so  as  to  include  a  small  portion  of  air 

■  l>etween  the  end  of  the  finger  and  that  of  the  thimble.     The 
Bintensity  of  sound  elicited  is  said  to  be  thus  gieatlj*  increased. 
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Some  operat<)r3  substitute  a  small  hammer  for  the  finger^  I 
head  being  made  of  wood,  ivory,  or  metal,  with  its 
surface  coveri^d  by  a  soflisb  and  somewhat  elastic  substance  i 
felt,  caoutchouc  or  gutta-percha.  The  more  satisfactory  metl 
and  the  best  and  simplest,  is  immediate  percussion  by  the  tij 
of  tlie  tin*^er8  or  knuckles;  the  part  percussed  to  he  uiiclotlje 
and  struck  perpendicularly  to  it^  surface,  otherwise  the  cha 
of  the  sound  will  sometimes  he  confusing. 

3.  ralpallon, — Touch  is  useful  in  tbe  diagnosis  not  onlyfl 
chest  diseases  but  of  many  other  ailments*  By  this  methotl^ 
detect  tenderness,  heat,  coldness,  fluctuations,  tumours,  and  i 
variety  of  conditions  indicative  of  disease. 

If  au  animal  be  affected  with  pleurisy,  firm  pressure  in  tl^l 
intercostal  spaces  will  cause  wincing,  gninting,  or  even  ; 

4.  Mensuration  is  recommended  by  the  French  vel^rina 
It  bas»  however,  found  little  or  no  favour  in  this  countr}*,  as  it  if 
considered  that  an  amount  of  disease  sufficient  to  alter  tlie  rektJta| 
size  of  the  sides  of  the  cliest  is  otherwise  determined  than  by  i 
surement.     In  the  cat,  dun:,  and  cow,  the  intercostal  spacei  i 
expanded  and  ddated  in  hydrotborax  of  one  side,  if  of  Ion 
standing;  and  in  some  cases  of  chronic  pneumonia  in  cattle  I 
have  confirmed  the  observations  of  Delafond,  that  one  side ' 
the  chest  is  sometimes  palpably  larger  than  the  opposite  sid& 

Mensuration  as  applied  to  the  chest,  says  Mn  G«n 
"  consists  in  tbe  applicatiun  of  a  cord  or  tape  to  the  similar  partil 
of  the  two  sides  of  tbe  chest,  in  order  to  ascertain  whether  anf  i 
difference  exists  in  their  relative  prominence.  For  the  hrp'i 
animali5  a  tape  of  three  or  four  feet,  and  for  the  smaller  of  mttsA 
a  half  to  two  feet,  may  be  employed.  One  end  is  placed  iuunc- 
diately  behind  the  withers,  and  tbe  line  carried  downward  to  tlie 
middle  of  the  sternum,  which  part  is  marked  by  a  knot ;  a  s<  ^ 
measurement  is  made  from  tbe  withers  to  the  eighth  rib. « ■ 
commencement  of  the  cartilages  of  the  false  ribs,  and  simikriy 
marked  ■  a  third  measurement  is  made  from  tbe  lower  enJ  o' 
the  third  rib  to  the  conmiencement  of  tiie  cartilages  of  tbe  ial« 
ribs;  lastly,  the  tape  may  be  carried  from  the  posterior  boiJeruf 
tlie  shoulder  along  the  middle  region  of  the  chest  as  far  as  tlm 
last  rib.  The  same  measurement  may  then  be  made  uQ  ^ 
opposite  side  of  the  tliorax,  care  being  taken  that  Uiey  be  al^^,^ 
mude  at  the  same  stage  of  the  respiratory  act,  as  otherwise  fcl^ 


DISEASES  OF  THE  RESPIRATORY  ORGANS,  505 

results   will  be  obtained     It  is  well,  indeed,  to  measure  the 
diHerent  parts  after  both  inspiration  and  expiration,  that  any 
dillerence  in  the  expansion  of  the  two  sides  of  the  thorax  may 
|lDa  ascertained." 

6.  hispection. — Some  symptoms  are  observed  by  inspection 
oiJy — the  condition  of  the  visible  luembraues,  the  attitudes  and 
movements  of  the  body,  the  expression  of  the  countenance,  the 
L  character  of  the  respirations,  tlie  det^ree  of  fidness,  or  the  converse, 
I  of  the  sevenil  parts.     In   liuuiau   medicine   the   state   of  the 
[laiyiix  can  be  thus  detected  by  an  instrument  called  a  laryn- 
goscope, but  owing  to  the  lencrth  of  tlie  oral  cavity,  the  dimen- 
sions of  the  velujn  pcnduluffi  palati,  and  the  position  of  the 
larynx  itself,  the  laryngoscope  has  not  yet  been  made  available 
for  veterinary  purposes, 

6.  •*  Snccii.'idon  consists  in  grasping  the  thorax  between  both 

I  hands,  and  shaking  it  quickly  so  as  to  elicit  sound*  It  is  only 
useful  when  gaseous  and  hquid  matters  coexist  in  the  pleura ; 
in  such  cases,  however,  a  splasliiug  or  churning  sound  may  be 
heard.  It  will  strike  every  one  that  this  measure  is  only  appli- 
cable to  tlie  smallest  class  of  animals/' — (Gamgee's  Domestic 
Animals,  page  537*)  I  have  never  practised  this  method  of 
examination,  nor  do  I  recommend  it,  and  h^re  describe  it  in  Mr. 
(Jomgee  s  own  words. 


RESPrRjVTORY  SOUNDS. 

Tlie  respiratory  sounds,  normal  and  abnormal,  detectable  by 
I  auscultation,  are  divided  into  four  classes,  namely,  Nasal,  Laryn- 
I  geal.  Tracheal,  and  Thoracic. 


NASAL  SOUNDS* 

In  the  normal  condition  a  soft,  to-and-fro,  blowing  noise,  of 
Fequal  intensity  on  both  sides,  is  heard  when  the  ear  is  apprrmched 
Ito  the  nostrils.  Tliis  sound  is  increased  with  exercise,  and  then 
fl>eurs  a  resemblance  to  the  sound  of  a  large  bellows.  There  is 
no  sound  detectable  through  the  parietes  of  the  nose  nor  the 
^Binuses  of  the  head  except  after  exercise,  when  a  slight  snore 
^ftsaay  be  detected  throiigh  the  first  and  a  murmur  in  the  latter. 
H     In  some  horses  the  nasal  sound  is  abnormally  increased  with 
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exercise,  and  can  be  heai*d  at  a  considerable  distance  from  the 

iIidmI,  Cimsin;T:  the  horse  to  be  termed  a  "  high  blower/'  Thi.^ 
[>ioid  is  genendly  much  greater  when  the  animal  is  gently 
trotted  or  cantered  than  in  the  gallop,  and  is  louder  in  the 
exi»imtory  than  in  the  inspiratory  act  The  increase  of  sound 
arises  from  ikpping  or  cmckling  of  the  nostrils,  and  has  no 
connection  with  any  disecose.  "  It  arises,"  says  General  Sir 
Frederick  Fitz^vygrara,  "  from  powerful  mnscnlar  development 
in  the  part  If  a  horse  so  formed  be  pushed  to  its  speed  and 
continued  for  some  time,  it  will  be  seen  that  it  can  intermit  the 
noise  at  its  will ;  and  w^hen  it  really  becomes  distressed  at  it6 
pace  it  will  have  something  else  to  do  than  flap  about  ita 
nostrils,  and  the  sound  will  then  cease  altogether." — (norsts 
and  Siahlfs.)  I  have  repeatedly  observed  that  some  horses  w^ill 
emit  this  sound  when  they  are  first  put  into  training  after 
resting  for  a  while,  but  when  they  am  brought  into  condition 
the  sound  entirely  ceases,  and  I  have  thought  that  the  sound 
was  due  to  Haccidity  of  the  dilatm^es  nare^  muscles*  In  other 
horses,  again,  liigh  blowing  is  due  to  a  natural  narrowness  of  the 
nostrils  and  nasal  passages.  It  never  seems  to  interfere  witli^_ 
the  horse's  nsefulness,  and,  consequently,  is  not  to  be  considered^H 
an  unsoundness. 

Snoring  is  diagnostic  of  polypus,  thickening  of  the  Schnei- 
derian  membrane,  or  some  other  obstruction  to  the  passage  of 
air  tlirough  the  nasal  chambers. 

A  snnllling  sound  indicates  some  disease,  accompanied  by 
discharge  from  the  nose,  as  purpura,  glanders,  catarrh,  &c. 

"Whistling  may  be  due  to  a  tumelied  condition  of  the  Schnei- 
derian  membrane,  Tliis  is,  however^  rare,  and  may  be  mistakea 
for  a  sound  arising  in  the  lar^^iLX  or  even  in  the  lungs,  which 
sometimes  so  retains  its  force  wntliin  the  nasal  chambers  as  to 
lead  one  to  think  it  originates  there.  Auscultation  of  the  several 
parts  will,  however,  enable  the  practitioner  to  determine  when* 
the  sound  originates. 

Sneezing  or  snorting  indicates  an  irritable  condition  of  the 
Sehneiderian  membrane*  and  is  ]>resent  in  many  cases  in  the  early 
stages  of  catarrh.  Sometimes  I  have  seen  it  very  persistent 
after  the  subsidence  of  the  catarrhal  symptoms,  or  existing 
independently  of  any  apparent  disease,  coming  on  in  paix)xysm8 
wiieu  tlic  animal  has  been  at  work.     One  tit  of  sneezing  has 
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llowed  another,  causing  the  animal  a  deal  of  distress.  Steaming 
e  head  has  succeeded  in  allaying  it  in  some  instances,  whilst 
in  others  it  has  Ijeen  necessary  to  apply  a  blister  to  the  face. 
Upistaxis,  or  bleeding  from  the  nose,  occurs  as  a  symptom  of 
arious  diseases,  sucli  as  glanders,  purpura,  malignant  catarrhal 
ver.  It  may  also  be  induced  by  injuries,  rupture  of  the  small 
blood-vessels  during  severe  exertion,  sneezing,  or  it  may 
from  the  presence  of  a  polypus.  "WTien  arising  spoil  tan  e- 
usly  or  from  injury,  it  must  be  arrested  by  the  application  of 
astringents  or  by  plugging  the  nostril  with  cotton  wool 
w.  Percussion  applied  to  the  nasal  region  and  sinuses  of 
the  head  yield  in  the  young  horse  but  an  indistinct  resonance ; 
e  sound  increases  with  age  as  the  sinuses  undergo  change, 
he  presence  of  pus,  tumours,  or  coagula  deadens  the  sound.  If 
ere  be  an  extensive  accumulation  of  pus,  or  a  large  tumour  in 
le  sinuses,  the  sound  is  completely  deadened,  the  bone  is 
inl'ul  to  the  touch,  and  often  bulging  in  appearance. 


W^USCULTATION   OF  THE  LARYNX — LARYNGEAL  SOUNDS   IN  HEALTH 
I^Hk  AND  DISEASE. 

^VTq  health  there  is  a  faint  to-and-fro  respirntory  sound.    In 

^Hisease  the  laiyngeal  sounds  are  varied  and  important;   they 

Hponsist  of  grunting,  whistling,  coughing,  roaring,  and  trumpeting. 

WXaryngeal  sounds,  with  the  exception  of  "  grunting,'*  constitute 

"unsoundness*     If  they  be  of  a  temporary  nature,  and  due  to 

irritation  or  tumefaction  of  the  mucous  membrane,  pressure 

of  abscesses  or  tumours  of  a  removeable  nature,  the  unsoundness 

may  pass  a%vay;  but  if  of  a  permanent  character,  no  matter  how 

trifling  they  be,  they  distinctly  indicate  unsoundness,  not  only 

interfering  with  the  usefulness  of  the  horse  for  the  time  being, 

ut  genemlly  having  a  tendency  to  increase  in  intensity  with 

je,  and  often  causing  a  horse  to  become  unserviceable.     I  do 

not  mean  to  say  that  a  whistler  or  roarer  is  not  fit  for  work, 

but  1  asseil  tliat  tlie  infirmity  is  a  drawback,  and  an  animal 

afiected  is  worth  less  money  in  the  market 

1,  Grunt  hi fi — If  a  horse,  when  struck  at  or  suddenly  moved, 

imita,   during   expiration,   a   grunting   sound,   it    is   called    a 

grunter."    ^ueh  a  sound  may  or  may  not  have  any  connection 

ith  disease  of  the  larynx*    A  horse  will  giunt  with  pain  when 
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suffering;  fmm  pleurisy,  pleurodynia,  and  other  diseases.  Some 
horses  habitually  t^nint  when  struck  at  or  moved  suddenly.  A 
great  number  of  curt-liorses  are  so  atfected,  aad  big  horses  of 
all  breeds  are  very  apt  to  be  grunters,  whilst  they  may  be  quite 
sound  in  their  wind  Horses  with  bea\y  jaws  and  ill-set  necks 
often  emit  this  sound ;  and  again  any  horse  may  do  it  if  it  has 
been  fed  for  a  time  %vitli  bulky  food.  The  sound  is  always  to 
be  regarded  with  suspicion,  and  the  animal  farther  tried  for  its 
wind,  as  it  generally  nccompanies  roaring  or  whistling.  If  the 
grunter,  bo  we  ver»  stands  the  testes  used  to  detect  roaring,  without 
making  nnj  noise  in  its  breathing,  it  may  be  considered  sound, 

2,    Ultistlinff, — This  sound  is  of  two  kinds^  a  soft  or  mo 
and  a  diy  or  bard  whistle. 

Soft  whutling  is  due  to  acute  laryngitis,  when  a  considerable 
increase  of  mucus  has  taken  place,  and  when  the  mucous 
membrane  is  temporarily  swollen.  When  due  to  the  presen 
of  nuicus  it  partakes  more  of  a  wheezing  sound,  and  is  generally 
diminished  wlien  the  animal  conglis.  The  sound  arising  from 
tumefaction  of  the  larjTigeal  mucous  membrane  is  greater  during 
the  inspiratory  than  the  expiratory  act.  It  h  very  similar  in 
character  to  the  dry  sound  to  be  described  j  but  in  addition  to 
tlie  sound,  symptoms  of  catarrh,  fever,  or  acute  irritation  of  the 
larynx  are  present.  This  sound  iodicates  a  temporary  unsound- 
ness, and  in  many  instances  it  is  unsafe  to  pronounce  a  decided 
opinion  for  several  days  or  even  weeks  after  the  subsidence  of 
otiier  symptoms.  In  such  instances  the  mucous  membrane  has 
undergone  some  degree  of  thickening ;  there  is  relaxation  of  the 
vocal  cords,  a  want  of  tone  in  the  larynx  generally,  tliut  retpiire 
some  time  to  overcome.  It  is  impossible  to  pass  an  animal  of 
this  kind  as  perfect,  and  it  would  be  unwise  to  give  a  decided 
opinion  until  all  al>normal  sound  has  disappeared. 

Dry  lehistling. — This  sound  has  been  generally  looked  upon 
as  a  modification  of  roaring,  I  am,  however,  of  opinion  that 
whistling  and  roaring  are  due  to  different  pathological  conditions 
of  the  larynx,  and  that  they  may  exist  independently  of  each 
other ;  that  roaring  does  not  always  terminate  in  whistling,  nor 
whistling  in  roaring. 

^\lustling,  bke  roaring,  is  a  sound  emitted  more  particularly 
during  inspiration,  and  is  due  to  a  diminution  of  the  calil>re  of 
the  larynx,  or  somethncs  trachea^  owing  to  a  permanent  thicken- 
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ing  of  the  mucous  membrane,  distortion  of  the  neck  by  tight 
reining,  the  presence  of  an  immoveabie  tumour  in  the  trachea, 
or  by  any  cause  which  diminishes  tlie  area  of  the  passage  of 
the  air  to  and  from  the  lungs.  Whistling,  although  loudest 
during  the  inspirat-or^'  movement,  is  by  no  means  always  absent 
during  the  expiniti)ry  act;  careful  auscultation  in,  however, 
necessary  to  detect  it  If  entirely  absent  during  expira- 
tion, the  seat  of  the  lesion  causing  it  is  to  be  looked  for 
in  the  hirynx  or  upper  part  of  the  wimipipe.  Whistling,  like 
roaring  Is  often  traceable  to  hereditary  taint,  and  is  an  nn- 
soundness, 

3*  Roaring. — ^Tliis  sjmiptora  of  disease  consists  in  a  loud  un- 
natural sound  emitted  during  the  inspiratory  act.  Eoaring  is 
sometimes  symptomatic  of  acute  laryngitis,  and  then  only  indi- 
cates a  condition  of  temporary  unsoundness. 

The  cause  of  roaring  is,  however,  generally  found  to  be  due 
in  the  majority  of  cases  to  atmphy  and  fatty  degeneration  of  the 
muscles  of  tlxe  larynx.  Tlie  origin  of  the  paralysis  is  involved 
in  some  mystery;  but  it  is  generally  accepted  by  veterinarians 
that,  inasmuch  as  it  is  generally  contiued  to  the  left  laryngeal 
muscles,  the  explanation  is  to  be  found  in  the  fact  that  the 
recurrent  or  ascending  laryngeal  nerve  on  the  left  side  leaves 
the  pneumogastric  further  back  than  on  the  riglit,  and  winds 
round  the  posterior  aorta;  whereas  the  right  is  given  otf 
opposite  the  first  rib,  w^indiug  round  the  dorsal  artery,  and 
consequently  the  left  nerve  is  more  apt  to  be  impliciited  in  any 
disease  of  the  chest  than  the  right  This  explanation  is  unsatis- 
factoiy  on  many  accounts.  Is/.  Iluaring  is  not  a  common  sequel 
to  pulmonary  disease :  2iL  It  is  not  an  accompaniment  of  thoracic 
disease,  w^iich  woidd  most  certainly  be  the  case  if  the  nerve 
were  implicated  in  an  inflammatory  ailbction  :  2kL  Many  roarers 
whose  history  has  been  known  from  their  birtli  have  never 
sulTered  from  any  chest  affection,  nor  indeed  from  any  disease 
beyond  a  common  cold,  and  sometimes  not  even  from  that  slight 
ailment:  Aih.  Mares  and  ponies  are  less  often  affected  w^ith 
roaring  than  large  geldings  and  stallions,  but  are  quite  as  sus- 
ceptible to  chest  diseases  ;  and  lastly,  dissections  have  failed  to 
discover  any  change  in  the  nerve  trunk  itself^  although  the 
animals  dissected  have  been  confirmed  roarers  for  years  previous 
to  their  death- 
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It  is  very  true  that  division  or  ligature  of  eitlier  of  the  i 
rents  will  be  succeeded  by  roaring,  and  tumours  involviBg  \ 
renirrents  nifiy  cause  the  same  symptom ;  and  Dr.  Ws 
Begbie  says  that  '*  no  more  interesting  variety  of  local 
exists  than  that  which   is  due   to  the   interference  wilil 
recurrent  or  motor  laryngeal  nerv^e,  produced  by  an  aneurism* 
the  arch  of  the  aorta,  or  by  a  cancerous  mediastinal  tun 
Well-marked  atrophy  of  the  muscles  of  one  side  of  the  1 
has,  under  such  circumstances,  been  found/*     But  in  ll**;  foi 
of  disease  involving  tlie  laryngeal  muscles,  which  comnjo 
causes  roaring,  there  is  no  cliange  in  the  ner\*e  itself,  not « 
the  loss  of  motor  power  be  traced  to  pre-ssure  upon  the 
trunk  by  any  tumour,  aneurism,  or  adventitious  substance; 

The  disease  of  the  muscles  is,  however,  essentially  nervous  i 
its  origin,  and  may,  I  think,  be  classified  as  a  form  of  waj^ti 
palsy — paralysis  atrophica — originating  in  the  larvngoal  nitJJ 
themselves.     Wasting  palsy  is  defined  by  Dr.  William  lloWrt^l 
in  Eeynolds'  Sifstati  of  Medicine,  to  be  **  an  atrophic  degeaeivj 
tion  of  certain  groups  of  muscles,  indei^endent  of  any  ant 
loss  of  mobility,  or  of  any  metallic  poisoning." 

1  have  ah*eady  stated  that  the  atrophic  change  is  usually  firtlj 
on  the  left  side  of  the  larjmx*    It,  however,  by  no  means  fol 
that  the  muscles  of  the  ri^ht  side  are  entirely  free  from  disea«{| 
indeed,  in  many  instances,  they  distinctly  part^ike  of  the  at 
change,  though  to  a  less  extent 

Why  tbe  change  is  greater  on  the  left  than  on  the  Tij;li 
is  one  of  those  things  for  which  no  more  satistactory  expb 
can  be  given,  than  why  the  ulcers  of  glanders  aro  oftener  sea 
in  the  left  tlian  in  the  right  nostril. 

Eoaring  is  generally  graduaUy  developed.  At  first,  the  sood^ 
may  be  intennitting,  and  days  or  even  weeks  may  elapse  dunng 
which  the  animal  may  make  no  noise,  although  put  to  aef«w 
exertion,  as  if  the  muscles  had,  at  the  tune  the  sound  tii 
emitt^,  been  debilitated  from  some  ephemeral  disturbiDce  of 
nutrition.  As  the  loss  of  muscular  substance  progresses.  titf» 
is  a  corresponding  an<l  permanent  loss  of  power^  and  what  fttfio^ 
was  intermitting  is  now  a  permanent  infirmity.  This  intfna)*- 
sion  of  the  sound  is  not,  however,  the  ordinary  method  by  wbK'« 
the  disease  manifests  itself.  More  commonly  the  noise  or  roitf' 
slight  at  first,  gradually,  but  often  very  slowly,  increaia  ^ 
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intensity,  thus  marking  or  indicating  the  progress  of  the  muscular 
change,  and  inability  to  dilate  the  laryngeal  opening. 

Causes, — Putting  aside  all  exciting  causes  of  alteration  of  the  air 

I  passages,  to  be  hereafter  mentioned  as  causes  of  roaring,  I  think 
tliat  laryngeal  muscular  atrophy  is  due  to  hereditary  predisposi- 
tion; and  it  is  a  well -known  fact  that  certain  breeds,  the  produce 

I  of  certain  sires,  are  nearly  all  roarers.  I  have  repeatedly  observed 
this,  not  only  in  racers,  but  in  other  breeds  of  horses.  Indeed,  I 
know  one  breed  of  Clydesdales  which  are  nearly  all  roarei*s,  both 
mares  and  horses.  Horses  and  j^eldings  are,  however,  more 
liable  to  become  roarei's  than  marcs,  which  seldom^  except  where 
the  hereditary  taint  is  very  strong,  become  roarers.  Small 
j)onies  are  scarcely  ever  affected,  although  they  are  subject  to 

ixolds,  laryngitis,  and  pulmonary  diseases. 

A  horse   predisposed  to   become   a  roarer  generally  suffers 
from  larj^ngeal  irritation  from  trivial  causes,  and  usually  the 
infii-mity  appears  after  repeated  attacks  of  cold  and  sore  throat. 
OUtxr  cam€s  of  Roanng. — Concluding  that  the  majority  only 

I  of  cases  of  roaring  are  due  to  the  condition  descril)ed,  it  is 
necessary  to  mention  that  the  sound  may  arise  from  other  and 

I  incidental  conditions  which,  ulthough  not  so  frequent,  are  quite 
as  impoiiant 

Eoaring  may  be  due  to  disease  of  the  nose,  nasal  polypi, 
depression  of  the  nasal  bones  from  previous  fracture  (see  Priji- 

IcipUs  and  Practice  of  VeicrinaTif  Surgcrif),  osseous  tumours  in 
the  nostrils ;  closing  of  one  nasal  chamber  by  false  membrane 
or  disease  of  the  bones ;  tumours  on  the  posterior  nares,  called 
'*hellones'*  by  horse-coupers,  falling  into  the  glottidean  opening, 
causing  intermitting  roaring;  constriction  of  the  trachea ;  tumours 
in  the  thoracic  cavity;  distension  uf  tlie  guttural  pouches; 
disease  of  the  pharyngeal  and  parotidean  lymphatic  and  salivary 
glands;  tight  reining;  fractures  of  the  tracheal  rin^s,  or  any 
cause  of  distortion  of  the  larynx, 

kin  addition  to  the  sound  emitted  during  inspiration,  the  roarer 
generally  has  a  cough  which  is  diagnostic,  being  a  loud,  harsh, 
dry  sound,  half  roar,  half  cough ;  and  the  generality  of  roarers 
are  also  gruntei's.  It  will  also  be  found  that  the  sensibility  of  the 
larynx  is  diminished  in  confirmed  roarers,  and  that  consequently 
jit  is  difficult  to  make  them  cough  in  the  ordinary  way  by  press- 
ing the  larynx.     In  testing  a  horse  for  its  wind,  it  is  usually  the 
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practice  witli  some  to  place  it  aqainst  a  wall,  and  threaten  it 
"with  the  wliip;  if  it  gnmts,  it  is  further  tested;  if  not,  it  is 
merely  made  to  cough  hy  pressing  the  larynx,  and  if  the  cou*;h 
Las  a  healthy  sound  the  animal  is  generally  passed  sound. 

This  plan  is  not  always  satisfactory,  and  the  better  way  is  to 
have  the  auimal  galloped,  or  if  a  cart-horse,  to  move  a  heavy 
load  some  little  distance,  when,  if  it  he  a  roarer,  it  is  sure  to 
malce  a  noise. 

Treatment  of  Eoaring, — If  the  sound  c-an  be  traced  to  any 
removealile  cause,  tlie  practitioneT  knows  what  to  do.  but  the 
removal  of  the  causes  of  the  form  of  roaring  generally  met  with 
is,  however,  a  matter  of  great  importance.  Many  experiments 
have  been  tried;  and  in  some  instances  the  application  of 
blisters,  or  the  actual  cauter3%  to  the  skin  of  the  laryngeal  region, 
has  succeeded,  not  only  in  arresting  the  progress  of  the  atrophic 
change  in  the  muscles,  hut  in  materially  improving  their  strength 
and  tone  j  but  in  order  that  this  may  prove  elTectual,  the  animal 
is  to  be  treated  in  the  very  earliest  stages  of  the  disease.  In 
addition  to  "  firing,"  I  have  only  to  suggest  that  the  chlorate  of 
potash  is  worthy  of  trial,  as  it  is  found  to  have  some  power 
in  arresting  fatty  degeneration. 

In  very  bad  roaring  the  sound  may  be  modified  by  pads 
attaclied  to  the  bridle  and  fitted  over  the  false  nostril.  These 
pads  regulate  the  quantity  of  air  taken  in  at  such  inspiration ; 
fur  it  is  observable  that  when  a  roarer  is  pushed  in  its  work  or 
paces,  that  the  nostrils  dilate  greatly,  thus  admitting  a  lar^'e 
volume  of  air,  which  by  its  weight  and  pressure  caitses  a  further 
falling  in  of  the  arytenoid  cartilage  and  an  increased  constriction 
of  the  laryngeal  opening.  If  this  method  be  inefficient,  trache- 
otomy is  to  be  performed,  and  the  tube  kept  in  the  trachea  for 
the  remainder  of  life.  Excision  of  the  left  arytenoid  cartilage 
(presmning  that  the  left  muscles  are  atrophied)  has  been  sug- 
gested by  Giinther  of  Hanover,  and  has,  I  believe,  been  more  or 
less  successfully  carried  out.  The  opemtion  is  to  be  performed 
by  making  an  incision  through  the  skin  into  tlie  superior  part  of 
tlie  trachea,  the  collapsed  cartilage  seized  by  forceps  or  tenacula, 
and  excised  by  means  of  a  pair  of  scissors. 

It  will  be  apparent  that  a  bad  roarer,  no  matter  what  the 
means  may  be  by  which  the  sound  is  moditied,  is  only  useful  for 
slow  w^ork ;  and  lastly,  I  have  alw^ays  observed  that  confirmed 
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I  roarers  become   bad  tUrivers,   and  often  succumb  to  tiivial 
diseases. 

Roaring  being  dae  to  a  progressive  disease,  it  is  necessary  tbat 
ibe  veterinarian  abould  reject  as  unsound  every  animal  wliich 
makes  the  slightest  roai-ing  or  whistling  sound  in  its  breathing. 


I 
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COUGH  AS  INDICATn'E  OF  DISEASE. 

Cough  is  the  sound  produced  in  the  larynx  by  the  violent 
expulsion  of  air  from  the  lungs,  and  m  symptomatic  of  various 
diseases.     Cough  is  divided  into  dry  and  moist. 

Dn/  coitgh  is  divided  into  short,  hacking,  hollow,  broken- 
>vinded,  and  spasmodic.  Tlie  dry  cough  is  symptomatic  of 
irritation  and  dryness  of  the  respiratory  mucous  membrane. 
In  tlie  e^rly  stages  of  laryngitis  it  is  loud  and  long,  becoming 
afterwards  rasping  and  then  moist  In  chronic  disease  of  the 
larynx  it  is  loud,  roaring,  and  often  hollow.  In  the  early 
stages  of  bronchitis  it  has  a  hollo%v  nietaUic  sound;  it  after- 
wards becomes  moist,  and  is  more  or  less  painful  throughout 
the  disease.  In  pneumonia  the  cough  is  short,  seems  as  if 
pniceediiig  from  a  solid  organ,  and  is  accompanied  in  the  later 
stages  by  a  rusty,  tenacious  expectoration. 

Th^  cmtgh  of  pleurisy  is  dry  throughout,  is  painful,  hacking, 
sometimes  iis  if  cut  in  two,  the  animal  being  seemingly  afmid  to 
complete  the  act  by  one  effort. 

Tht  brokeyi-mnded  couf/h  is  at  first  spasmodic*  becoming,  as 
the  disease  advances,  feeble^  short,  and  single,  the  animal  being 
unable  to  relieve  itself  by  the  action  of  the  chest  and  lungs ; 
hence  the  suppressed  cough  becomes  diagnostic. 

The  hdlow  eouf}h,  a  sepulclu'al  sound,  varying  in  intensity, 
indicative  of  chronic  disease,  and  on  this  account  is  termed  a 
*'  chi-onic  cough." 

The  moist  coufjJts  indicate  an  inflamed  and  humid  condition  of 
the  respiratory  mucous  membrane. 

There  are  various  other  kinds  of  coyghs  associated  wnth  dis- 
eases of  the  heart,  digestive  organs,  and  the  process  of  dentition; 
these  are  valuable  as  aids  to  diagnosis,  when  studied  in  connec- 
tion with  other  symptoms.     They  are  mostly  Ary  coughs. 

Horses  with  narrow,  shallow  chests,  weak  loins,  and  long  legs 
very  generally  predisposed  to  cough  from  very  trivial  causes. 

2l 
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TRACHEAL  SOUNDS. 

Except  at  its  entrance  int^  tbe  chest,  the  trachea  yielJ3  no 
sound.  At  this  point,  however,  a  blowing  sound — tracheo-brou- 
chial  respiration — can  be  heard,  more  prolonged  during  the 
expiratory  act.  In  disease  this  may  be  increased.  When  the 
bronchi  contain  much  mucus  or  other  fluid,  a  moist  rattle- 
mucous  rale^may  be  heard,  accompanied  by  a  wheezing, 
gurgling,  or  spumous  or  frothy  sound 


THORACIC  SOUKDS. 

The  thoracic  sounds  are  divided  into  pulmonary,  pleural,  and 
ardiac.     The  pulmonaiy  sounds  are  of  two  kinds,  namely,  the 
vesicular  and  the  bronchial  sounds. 

L   Vesicular,  also  called   the  respiratory  murmur,  is  heard 
during  both  inspiration  and  expiration.     During  the  inspiratory 
act  it  is  a  soft  diffused  murmur  of  a  gentle  breezy  character; 
slightly  harsher  and  more  hollow  during  expiration,  and  not 
above  one-fourth  the  length  of  that  during  inspiration.    It  is 
caused  by  the  entraoce  and  expulsion  of  air  to  and  from  tlie 
terminal  portions  of  the  bix)uchi  and  air  sacs.     The  intensity  oi 
this  80uik1  is  increased  with  exercise  or  other  causes  of  quickened 
respiratory  movements,  as  fever;   is   louder   in   chests  thinly 
clothed  with  flesh ;  stronger  in  the  young  than  in  adults,  hence, 
when  stmng,  it  is  called  "  puerile  *' ;  it  is  also  louder  when  the 
stomach  is  empty.    Puerile  respiration  depends  upon  the  smaUei 
size  of  the  aii-  vesicles,  and  tlie  greater  elasticity  of  the  lung 
tissue ;  in  the  very  old  the  murmur  is  scarcely  preceptible,  and 
is  called  "  senile."     Senile  respiration  may  also  result  from  slow 
breathing,  or  any  cause  which  obstructs  the  entrance  of  air 
into  the  lungs.     If  either  modifimtion  is  present  to  the  same 
extent  in  the  same  region  of  both  sides  of  the  chest,  they 
indicate  no  other  condition  than  the  natural  ones  above  indi- 
cated ;  but  if  the  mm-mur  is  puerile  on  one  side  and  senile  or 
absent  on  the  other,  the  first  indicates  a  compensating  action 
of  that  lung,  supplementary  to  diminished  action  in  the  other. 
The  vesicular  murmur  is  best  heard  in  the  superior  portioa 
of  the  lower  third  of  the  chest,  from  behind  the  elbow  and 
fihoulder  to  about  the  ninth  rib,  whence  it  diminishes  in  force, 
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and  18  altogether  lost  over  the  sixteenth.     In  the  inferior  part 

I  of  the  chest  it  diminishes  at  the  seventh,  and  is  lost  at  the  tenth 
rib.     On  the  left  side  it  is  mixed  in  the  lower  and  anterior 
regions,  immediately  behind  the  shoulder,  with  the  sounds  of 
the  heart. 
^      2.  The  Bron4ihial  or  Tubal  sound  resembles  the  blowing  of  air 
B  quickly  through  a  tube ;  it  is  higher  in  pitch  than  the  vesicular 
V  murmur,  and  more  rapidly  evolved.     It  is  nearly  as  prolonged 
B  during  inspiration  as  expiration,  with  a  distinct  interval  between 
■the  two.     This  sound  is  distinct  over  both  the  middle  and  upper 
thirds  of  the  chest;   loudest  immediately  behind  the  scapula 
and  caput  magnum,  or  the  nearer  we  can  approach  the  ear  to  tlie 
bifurcation  of  the  trachea  and  larger  bronchial  tubes ;  diminish- 

■  ing  in  intensity  to  tlie  twelfth  rib,  w^here  it  is  superseded  by  the 
vesicular,  and  entirely  lost  at  about  the  seventeenth  rib.  It  also 
diminishes  in  intensity  as  it  approaches  the  upper  part  of  the 
lower  third  of  the  chest,  where  it  becomes  lost  in  the  vesicular 
sound.  The  tubal  sound  becomes  diagnostic  of  disease  when  it 
is  heard  in  the  inferior  portions  of  the  chest. 

In  the  ox,  the  bronchial  sound  Is  heard  much  lower  down  in 
the  right  side,  owing  to  the  large  tube  which  passes  to  the 
anterior  lobe  of  the  right  lung. 

The  true  thoracic  sounds  are  very  often  comphcated  with 
abdominal  rumblings  or  gurglings,  due  to  tlie  movement  of  food, 
lluids^  and  gases  within  the  alimentary  canal ;  these  are  loudest 

■  in  tlie  posterior  part  of  the  chest,  are  irregular  in  their  occur- 
rence, and  bear  no  relationship  to  the  respiratory  movements. 
A  little  practice  will  soon  enable  the  student  to  distinguish 
these  from  the  respiratory  sound. 

Percussion, — The  sound  obtained  by  percussing  the  healthy 

chest  is  loudest  over  those  parts  where  the  bronchial  sounds 

H  are  best  heard,  except  indeed  in  those  parts  most  thickly  clad 

B  with  muscidar  tissue.     On  the  left  side  the  resonance  is  very 

'     clear  immediately  behind  the  shoulder  to  the  twelfth  or  thirteenth 

rib,  whei'e  it  gradually  diminishes.     If  the  parts  are  here  struck 

forcibly,  the  intestinal  resonance  may  be  induced. 

Mr.  Percivall  has  pointed  out  what  may  be  easily  verified  in 
practice,  that  the  sound  along  the  right  superior  region  grows 
louder  from  the  posterior  border  of  the  shoulder  to  the  last  rib, 
I  whilst  on  the  left  it  gradually  diminishes  on  the  same  lino. 
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This  increase  of  sound  on  tlie  right  side  is  due  to  a  resonance 
from  the  arch  of  the  colon.  If  the  blows  ore  lijjht,  this  soinul 
is  not  brought  out,  and  when  hea\y,  it  is  more  of  a  tympanitic 
character,  resembUng  that  of  an  emphysematous  lung.  Along 
the  middle  region  louder  sounds  are  elicited  than  either  above 
or  below,  more  particularly  between  the  fifth,  sixth,  seveiitli, 
and  eighth  ribs,  from  whence  it  diminishes  to  the  fifteeotli, 
and  then  becomes  tympanitic  or  abdominal  on  the  left,  and  dull 
on  the  rigtit  side,  owing  to  the  opposition  of  the  liver.  In 
the  inferior  part  of  the  chest  the  soimd  is  weak,  but  clear, 
from  tlie  fifth  to  the  eighth  rib  on  the  right  side,  where  it 
becomes  dull,  responding  to  the  liver ;  whilst  on  the  left 
side  the  resonance  is  almost  absent  over  the  fifth,  sixtli,  mA 
seventh  ribs,  opposite  to  the  heart ;  it  becomes  clearer  over  the 
eighth,  behind  which  it  loses  its  intensity,  and  is  lost  at  about 
the  tlmteenth  rib. 


MORBID  SOUNDS. 

The  morbid  soianda  indicative  of  diseases  of  the  respiratory 
apparatus  eUcited  by  auscultation  may  be  divided  into  bronchia!^ 
pulmonary,  and  pleural 

BRONCHUL  S01TND3* 

These  are  of  two  kinds,  namely,  UL  Dry ;  and  2d.  Hoist 
1.  Dvi/  sounds  are  subdivided  into  large  and  small,  or  rhonehus 
and  sibilus. 

(a.)  Ehonchits,  a  hoarse,  sonorous  murmur,  sometimes  of  a 
humming,  cooing,  or  snoring  character,  compared  to  the  bass 
note  of  a  violin  or  cooing  of  a  pigeon,  especially  marked  during 
expiration,  but  coexistent  with  both  movements,  and  due  to  a 
narrowing  of  some  part  of  the  larger  bronchial  tubes.  It  may 
be  heard  at  the  front  of  the  cliest  very  plainly,  as  well  as  behind 
the  shoulder.  It  is  sometimes  caused  by  portions  of  viscid 
mucus  adhering  to  and  obstructing  the  larger  tubes,  acting  as 
vibrating  tongues  as  the  air  passes  by  them.  If  the  adherent 
mucus  be  removed  by  coughing,  the  sound  may  disappear  for  a 
time,  and  then  reappear ;  when  not  removed  by  coughing,  it  may 
be  due  to  tumefaction  of  the  bronchial  mucous  membrane  ;  and 
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if  permanent  in  a  given  spot,  it  may  arise  from  the  pressure  of 

tumour  or  other  cause  which  may  flatten  an  air-tube*     Ilhon- 

fchus  essentially  belongs  to  the  larger  tubes,  denoting  partial 

narrowing ;  is  a  dry  sound,  and,  if  uncomplicated,  indicates  a 

condition  of  no  great  danger.    It  is  also  called  vibration,  sonorous 

Irhonchus,  and  sonorous  rale,  and  is  generally  associatnl  with 
bronchitis, 
(6.)  Silyilm,  Sibilant  Rah,  Sifnlant  Rhonehm. — ^Abigli-pitched 
l^'histling,  hissing,  clicking,  wheezing  sound  of  variable  intensity 
^nd  duration,  coexistent  with  both  respiratory  movements,  but 
more  especially  marked  during  inspiration,  arising  from  tume- 
faction  or  accumulation  of  viscid  mucus  in  the  small  bronchial 
tubes.  I  once  heard  a  dairyman  call  this  a  "  chaining  sound," 
from  its  resemblance  to  rustling  of  an  iron  chain.  It  is  asso- 
,  ciated  with  bronchitis  situated  in  the  smaller  tubes,  and  is  best 
Hheard  over  those  regions  where  the  vesicular  murmur  is  most 
Haudible  in  health.  It  indicates  greater  danger  than  rbonchus, 
Hand  if  present  over  a  large  surface  of  botli  sides,  a  condition  of 
■great  gravity. 

H  2.  Moid  sotmds. — The  dry,  bronchial  sounds  are  succeeded  in 
^■l^ronchitis  by  moist  ones,  termed  rales,  rattles,  or  bubbling  sounds. 
H  (a.)  Mucous  RJwncMts  or  Rale. — The  bursting  of  bubbles  of 
^sonie  size,  unequal  and  vaiying  in  number,  modified  by  coughing 

tand  expectoration,  coexisting  with  both  respiratory  movements. 
It  is  due  to  the  bubbling  of  air  through  liquid — mucus,  blood,  or 
pus — in  l>ronchial  tubes  the  size  of  a  crow  quill,  heard  in  those 
regions  where  the  tubal  sound  is  most  apparent  in  health. 
Succeeding  dry  rhouchus,  it  indicates  the  moist  stage  of 
bronchitis. 
I  (h.)  Small  hiihhiing  Rhonchus  or  Rattle,  mhcrepitani  or  suh- 

^^tmmyiis  Rales  or  RhoncM^  succeeding  sibilus,  coexistent  with 
^Tkoth  movements,  but  loudest  during  inspiration,  and  due  to  the 
bubbling  of  air  through  a  more  or  less  viscid  fluid  in  the  minuto 
fc bronchial  tubes  at  their  periplieral  distribution  ;  heaiil  in  bron- 
"chitis  afTecting  the  smaller  tubes,  and  during  the  resolution  of 
pneumonia, 

(e,)  Ourfjlin^  Rattloi,  cav€i*nou.^  Rhonchi  m^  Rales. — The  burst- 
ling  of  bubbles,  obviously  of  a  large  size,  with  a  hollow,  gurgling 
[Bound,  or  a  metallic  sound  if  the  bubbles  be  small,  coexisting 
[with  both  respirator}^  movements,  is  associated  with  vomicae  or 
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excavations  from  tubercle,  dilatation  of  bronclii,  pus  in  plenra, 
with  a  bronchial  fistula  and  delit^uescence  of  gangrenous  lung 
structure. 


PULMONART  SOUNDS. 

1.  CrtpitaMons. — Crepitant  rale  or  rhnncbus ;  compared  to  the 
sound  produced  by  rubbing  slowly  and  firmly  between  the  finger 
and  thumb  a  lock  of  one's  hair  near  the  ear,  or  to  the  crackling 
of  salt  when  scattered  over  hot  coals.  It  is  lieard  during  inspinv 
tion  only,  and  indicates  the  primary  st^e  of  pneumonia.  "  Pro 
bably  due  to  the  sudden  expansion  of  delicate  tissue,  altered  in 
its  physical  properties  by  the  intlainmatory  state,  and  which 
probably  undergoes  minute  ruptures." — (AlTKEK.)  This  sound 
is  best  heard  in  the  lower  third  of  the  chest,  replacing  the  vesi- 
cular murmur.  After  continuing  for  a  short  period  it  may 
disappear,  and  tlie  vesicular  murmur  return,  indicating  tha 
resolution  of  the  inflammation.  Usually,  however,  the  crepita- 
tion becomes  fainter  and  fainter,  and  is  substituted  by — 

2.  Tubal  or  Bronchial  sound,— The  tubal  or  broucliial  sound, 
when  heard  over  the  inferior  portions  of  the  thorax,  indicates 
some  degree  of  consolidation  or  hepatization  of  the  lung  tissue. 
It  shows,  in  fact,  that  the  minuter  ramific^itiona  of  the  bronchi 
and  air  vesicles  have  become  impeiTious  to  air,  by  the  pressure 
of  an  exudate  within  and  upon  their  walls,  and  that  the  larger 
tubes  of  the  part  are  still  pervious.  In  health,  both  vesicular 
and  tubal  sounds  are  emitted  by  all  parts  of  the  lung  tissue,  l»ut 
can  be  detected  by  auscultation  in  certain  parts  only.  For 
example,  the  tubal  sound  is  so  loud  in  the  upper  and  anterior^ 
parts  of  the  chest,  as  to  mask  or  hide  the  vesicular  murmur  to 
great  extent ;  and,  conversely^  the  vesicular  munniir  being  loud 
at  the  inferior  portions,  masks  or  renders  inaudible  the  tubal 
bronchial  sound.  When,  however,  those  portions  of  the  lungs,! 
namely^  the  minute  tubes  and  air  vesicles,  are  rendered  impervi* 
ous— the  larger  sized  tubes  still  remaining  pervious— it  natuniHy 
follows  that  the  sound  emitted  by  air  passing  in  and  out  of  the 
larger  tubes  now  becomes  audible. 

In  many  instances,  however,  the  tubal  sound  continues  for  a 
short  time  only,  and  is  succeeded  by — 

3.  Absence  of  sound, — ^Wben  this  occurs  it  indicates  that  tlie 
exudation  is  excessive  in  quantity,  that  the  larger  as  well  as  the 
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smaller  tubes  have  been  rendered  impervious,  or  that  effusion 
haa  taken  place  into  the  cavity  of  the  thorax. 

Consolidation  of  the  lung  tissue,  and  the  presence  of  fluid  in 
the  thoracic  cavity,  can  be  recognised  the  one  from  the  other — 
(1.)  By  the  pre\ious  character  of  the  sounds;  and  (2.)  By  the 
manner  in  which  the  absence  is  marked.  In  hydrothorax  the 
termination  of  the  area  of  absence  of  sound  is  sharply  defined 
superiorly ;  above  the  "  water  line "  the  pulmonary  sounds 
ai-e  genemlly  exaggerated.  In  consobdation  the  area  of  absence 
of  sound  has  no  sharply  detlned  limit ;  at  the  lower  parts  of 
tJie  chest,  and  for  some  inches  upwards,  there  may  be  no  sonnd  at 
all ;  then  faint  tubal  sounds  are  heard,  w^hicli  increase  in  intensity 
as  the  ear  is  moved  upwards  along  the  thoracic  waDs.  Now 
and  then  a  blowing  sound  is  heard  in  consolidation  of  the  lungs, 
confined  as  it  w^ere  to  the  superficies  of  the  lung,  indicating 
liepatization  of  the  deeper-seated  portions  of  the  organ,  lea\dng 
the  subpleural  parts  still  pervious.  My  experience  leads  me  to 
the  conclusion  that  this  superficial  blowing  sound  is  a  bad 
^mptom,  indicating  a  creeping  pneumonic  inflammation,  having 
a  tendency  to  a  fatal  issue, 

4,  Secondary  crepitations. — Consolidation,  as  above  described, 
is  succeeded  by  the  breaking  up  and  absorption  of  the  exudate. 
This  process  is  marked  by  the  advent  of  crepitations  of  a 
liubbling  nature,  slowly  evolved,  few  in  number,  dissimilar  and 
irregular  in  occujTcnce,  more  audible  during  inspiration  than 
during  expiration  ;  they  mark  the  resolution  of  pneumonia,  and 
are  succeeded  by  the  natural  sounds  more  or  less  modified.  Such 
are,  then,  the  sounds  of  pneujuonia.  They  are  subject  to  modi- 
fications, and  to  be  variously  mixed  one  with  the  other  during 
the  various  phases  of  the  disease. 

PLEURAL  SOUNDS, 

1.  Friction  saurid, — A  gra^ingi  nibbing,  grating,  creaking, 
irregularly  jerking,  superficial  noise,  heard  more  particularly  in 
inspimtion,  or  in  both  inspiratory  acts.  It  results  from  tlie 
rubbing  together  of  the  two  opposed  surfaces  of  the  pleura,  chiefly 
heard  at  the  lower  part  of  the  chest,  where  the  pulmonary  oi^ans 
have  the  greatest  freedom,  and  is  indicative  of  drj^iess  of  the 
acrous  surfaces,  or  any  cause  of  roughness  upon  them.  This 
iound  is  succeeded,  when  hydrothorax  occurs,  by — 
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2.  Absence  of  sound  in  tire  inferior  part  of  tLe  thorax  j 
to  a  certain  line,  above  which  the  resjiiratory  sounds  are  be 

As  the  Huid  accnmulates,  the  absence  of  sound  osceoiK 
some  cases  of  hydrotliorax  one  or  two  other  aotmds  are  hwii 
namely,  metallic  tinkling;,  and  a  |[^rgling  or  fiplasbing 
These  sounds  are  only  heard  when  gas  or  air  and  fiiiid  co 
in  the  pleural  cavity.  The  metallic  tinkles  may  occur  fw 
di*ops  of  Huitl,  imprisoned  in  false  membranes,  falling  froinll 
ix>of  of  the  pleumi  cavity  into  the  liquid  l>eneath,  or  may  i 
from  the  bursting  of  bubbles  of  air  or  gas  on  the  stirfaoe  i 
the  lit[uid. 

In  the  hoTse  the  pleural  sounds  are  less  distinct  than  in  1 
ox  and  dog. 

The  sounds  termed  bronchophony,  pectoriloquy^  aegopha 
and  amphoric  resonance,  produced  by  modifications  of  the  vwce 
during  articulation,  do  not  apply  to  any  morbid  sounds  beird 
in  the  lower  auimak. 


CARDUC  SOUNDS. 

If  the  left  (near)  fore  leg  he  extended,  and  the  hnroem 
pulled  forward  as  far  as  possible,  the  sounds  of  the  heart  caa  b9| 
made  out  if  the  ear  or  stethoscope  be  applied  to  the  left  side 

The  sounds  of  tlie  heart  in  health  are  two  in  numl>er:  firaM 
longisli,  dull  soiuid,  then  a  sharp  sound,  succeeded  by  a  pai^tJ 
and  then  the  recurrence  of  the  sounds  in  a  regular  and  tmifcrt 
munuer,  provided  the  animal  is  not  excited  nor  in  any  way  dii 
turbed.  The  first  sound  coincides  with  the  hanlening  of  llw 
ventricles,  the  complete  closure  of  the  auriculo-ventricular  va1\'« 
and  the  opening  of  the  arterial  orifices ;  is  caused  principallyi 
by  the  sudden  distension  of  the  ventricles,  and  is  of  the 
nature  as  the  noise  made  by  all  muscles  in  contracting 
a  resistance. 

The  second  sound  is  undoubtedly  due  to  the  sudden  ch 
of  the  sigmoid  (semilunar)  valves  at  the  conclusion  of  the  veotiq 
cular  contraction.     This  has  been  proved  by  experiments  * 
living  animals,  the  sound  b^ing  destroyed  by  hooking  hack  i 
semilunar  valves. 

The  impulse  of  the  heart  may  be  felt  by  placing  the 
directly  upon  tlie  left  side  of  the  chest,  immediately  behiftd' 
elbow.     It  is  very  distinct  in  flat-sided  and  lean 
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distinct,  or  even  entirely  absent,  in  round-cliested  and  fat  ones, 
diminished  impulse,  wlien  not  due  to  the  above  cause,  indicates 
feebleness  of  the  heart's  action  from  disease,  as  fatty  degene- 
-tion  of  its  muscular  tissue ;  hydrops  pericardii,  when  the  apex 
may  be  prevented  by  the  eftusion  from  coming  into  contact 
with  the  thoracic  wall ;  or  it  may  arise  from  weakness  of  the 
system  genemlly,  attenuation  of  the  cardiac  walls,  and  dilatation 
tof  the  cavities.  Emphysema  of  the  lungs  may  alao  diminish 
itlie  impulse,  the  enlarged  lung  overlapping  the  heart;  and 
adhesions  of  the  pericardium  to  the  pleunp  of  opposite  sides  may 
l>ind  down  the  heart  so  that  the  impulse  will  not  be  felt 

The  impulse  of  the  heart  is  temporarily  increased  by  any  cause 
of  excitement,  fear,  exercise,  fever,  or  pain.     When  excessive  it 

called  palpitation. 

Increased  impulse,  when  not  traced  to  the  above-named 
causes,  or  when  it  is  easily  induced,  may  depend  upon  organic 
disease  of  t!ie  heart.  It  is  stronger  than  natural  in  hypertrophy 
of  the  cardiac  walls,  and  particularly  so  if  such  hypertropliy  is 
associated  with  dilatatiom  It  may,  in  such  cases,  be  slow, 
gmdual,  and  double,  and  this  kind  of  impulse  is  due  to  no 
other  condition  of  the  heart;  indeed  it  is  one  of  those  few 
symptoms  which  throw  light  upon  the  condition  of  ])arts  within, 

\  notwithstitnding  much  observation  carefully  recorded,  we 
bound  to  confess  that,  unless  cardiac  diseases  be  aggravated, 
we  are  unable,  either  by  the  character  of  the  sounds  or  injpulse, 
to  diagnose  them  with  that  certainty  arrived  at  by  those  who 
practise  on  the  human  patient 

MORBID  SOUNDS. 

1,  A  to-and-fro  friction  murmur,  synchronous  wuth  the  lieart's 
I  movements,  indicates  pericarditis  or  pericardial  eflusion. 

2»  A  bellows  murmur  with  the  first  sound  indicates  mitral 

insnflficiency ;  stricture  of  aortic  orifice ;  disease  of  the  aortic 

valves,  or  deposits  on   tlie  ventricular  surface  of  the  mitral 

valves;  or  it  may  depend  upon  an  altered  condition  of  the  blood 

[itself^ as  in  anaemia,  in  which  case  it  resembles  a  churning  sound, 

[licard  also   in  the   large  veins   and   arteries.     These  anirmic 

murmurs  vary  with  the  condition   of  the  blood.      Sometimes 

there  is  a  continuous  hum  heard  at  the  base  of  the  jugulars,  and 

'  to  which  the  French  have  applied  the  term  *'  bruit  dc  diablc,'* 
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3.  A  tellows  muramr  with  the  second  sound  indicates 
insufficiency ;  roughened  auricular  surface  of  the  mitral  TaW 
or  mitral  obstruction.  The  most  common  sound  heard  in 
horse  is  a  murmur  masking  or  hiding  the  second  sound,  wid 
indicating  semilunar  insufficiency.  When  the  murmur  is  double^ 
occupying  the  periods  of  both  cardiac  sounds,  it  indicates  mitral 
obstruction  and  insufficiency. 

The  sounds  of  the  heart  may  be  seemingly  intensified  by 
consolidation  of  the  lungs  and  by  hydrothorax,  and  diminislttd 
by  emphysema  of  the  lungs.  In  some  instances  of  consolida 
the  sounds  may  be  more  distinctly  heard  on  the  riglit  thaa| 
the  left  side :  this  indicates  hepatization  of  the  right  lung, 
compensating  dilatation  of  the  tubes  of  the  left  one. 

MetaUic  tinkling,  coincident  with  the  cardiac  impulse,  is  i 
times  associated  with  the  booming  sounds  of  endocarditi& 


PBRCUSSIOH  IN  DISEilSB 

Supplementary  to  auscultation,  percussion  is  a  raluable 
diagnosis,  more  especially  of  pleural  and  pulmonary  diseases. 

L  Increased  resonance  indicates  dilatation  of  the  bmoc 
tubes  and  air  vesicles ;  if  partial  or  confined  to  one  side 
and  if  associated  with  dulness  of  the  opposite  side,  inc 
resonance  may  merely  indicate  a  compensatory  respiratory  eflwt 
In  such  a  ease  the  respiratory  murmur  will  also  be  incr 
Augmented  resonance  is,  however,  generally  associated  wid 
decrease  or  absence  of  the  true  respiratory  sounds,  and  aooon- 
panied  with  wheezing,  creaking,  crackling  crepitations,  indii  a* i^^ 
of  pulmouary  emphysema,  as  in  broken  wind,  rupture  of  tbi  ' 
cells,  and  chronic  bronchitis. 

2.  Diminished  resonance  indicates  consolidation  of  the  ka^, 
hydrothorax,  pleural  exudations^  tubercles,  congestion  of  ih^ 
lungs,  pulmonary  apoplexy,  &c  When  confined  to  the  inferitf 
parts  of  the  chest,  replaced  abruptly  superiorly  by  increw 
resonance,  it  is  diagnostic  of  hydrothomx,  \VTien  the  dulfle* 
gradually  disappears,  it  is  indicative  of  hepatization  of  the  hK 
tissue,  being  greatest  where  the  consolidation  is  most  complett 

It  is  stated  that  enlargement  of  the  heart  is  indicated  hf^ 
increased  area  of  cardiac  dulness ;  for  my  own  part,  I  ha\*e  w^ 
been  able  to  make  this  out. 


CHAPTER    XLVIL 

SPORADIC    DISEASES— contintucL 

(UL)  LOCAL  DISEASES— continued 

r.)  DISEASES  OF  THE  RESPIRATORY  ORGANS -conHnued. 

CATARRH  AND  LARYNGITIS. 

CATARRH. 

Synonyms. — Common  cold,  coryza,  a  defluxion  or  rumiing  at 
the  nose. 

Symptoms, — Catarrh  is  indicated  by  sneezing,  ranning  from 
tke  eyes,  redness  and  dryness  of  the  Schneiderian  membrane, 
^aeceeded  by  a  discharge,  at  first  thin  and  colourless,  which 
wm,  however,  becomes  turbid,  yellowish-white,  and  profuse. 
It  is  associated  with  a  varying  degree  of  fever,  dulness,  and 
debility. 

Causes. — ^Alternations  of  temperature,hot,  ill- ventilated  stables, 
exposuPB  to  wet  and  cold.  A  strong  predisposition  to  cold  exists 
during  the  process  of  changing  the  coat  Young  animals,  more 
wpedaUy  if  newly  brought  into  warm  stables,  are  pre-eminently 
liable  to  suffer.  In  some  instances  it  is  complicated  with  laryn- 
P&,  and  in  all  cases,  if  the  animal  be  neglected,  the  catarrhal 
inflammation  is  apt  to  spread  from  the  nose  over  the  whole 
^^ace  of  the  respiratory  mucous  membrane. 

Treatment. — ^This  is  a  very  simple  matter  if  adopted  in  time, 

*nd  consists  in  placing  the  animal  in  a  well-ventilated  loose  box, 

clothing  the  body  if  the  weather  be  cold,  feeding  upon  bran 

^^^^88,  boiled  linseed,  and  a  small  quantity  of  good  hay  for  a 

*SW  days. 

In  the  early  stages  the  nasal  irritation  will  be  much  relieved 
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by  making  the  animal  inhale  steam,  and  this  is  best  done  1 
lioliling  iU  Lead  over  a  bucketful  of  hot  water,  and  stirring 
water  witli  a  wisp  of  hay.     A  fevv^  doses  of  nitrate  of  potash  \ 
beneficial  in  the  early  stages  as  a  febrifuge  and  diuretic ;  if  the 
supervening  debility  be  extreme,  tonics  and  good  food  are  to  be  j 
]pre3cribed.     Some  writers  recommend  that  a  purgative  sliou 
be  given:  tins  is  a  practice  which  cannot  be  too  strongly  con 
demned,  as  in  all  catarrhal  affections  there  is  a  tendency  to  th 
spread  of  the  irritation,  and   a  purj^ative   may   cause  a  hU 
inflammation  of  the  mucous  membrane  of  the  digestive  organs; 
but,  provided  tliat  the  effect  of  such  treatment  is  not  inmiediatelj^ 
fatal,  a  simple  disorder  is  rendered  complicated  and  seriou 
and,  should  the  animal  ultimately  recover,  the  convalescence  i 
much  more  prolonged  and  difficult.     Any  undue  constipatio 
of  the  bowels  is  l>est  combated  by  laxative  food,  enemas  of  wa 
Avater,  and  perliaps  eight  or  ten  ounces  of  linseed  oQ.     If  thf! 
cough  be  troublesome  the  throat  may  be  stimulated  or  lightly ^ 
blistered.     For  the  results  of  cataixh,  see  Principles  and  Pradi 
of  Veterinary  Surgery,  page  517,  et  scj. 


LARYNOmS, 

Acute  Larpigitis. — ^An  inflammation  of  the  lining  m^ 
of  the  larynx,  indicated  by  difficult  breathing,  discbai^e 
the  uose,  and  febrile  disturbance. 

Patfwlogij  and  Syniplams, — Laryngitis  is  not  an  uncommon 
nor  yet  an  unimportant  disorder,  sometimes  killing  quickly, 
and  at  all  times  a  dangerous  disease.  The  gravity  of  acute 
laryngitis  depends  upon  tlie  nature,  character,  and  extent 
the  inflammation.  In  acute  inflammation,  embracing  the 
glottis  and  rima  glottidis,  there  is  such  a  rajad  and  extensiv? 
efluaion  into  the  submucous  tissue,  and  formation  of  mucus 
upon  the  fi'ee  surface  of  the  raucous  membrane,  as  to  cause 
almost  a  total  obliteration  of  the  glottal  opening,  and  the 
death  of  tlie  animal  from  suflbcation.  This  rapid  effusion 
into  the  submucous  tissue  and  swelling  of  the  membranes 
constitute  wimt  is  termed  "  cedema  glotfcidis,"  and  it  is  to  this 
lapid  eflusiijo  ttiat  the  danger  to  life  is  due.  The  respii-ations 
become  suddenly  difficult,  the  inspiration  being  particularly 
pi-olonged,  and  attended  with  a  peculiar  harsh  sound,  succei 
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by  a  short  expiratory  movement,  sometimes,  but  very  rarely, 
attended  by  a  hoarseness.  The  animaVs  nose  is  protruded, 
:e  superior  respiratory  passages  being  thus  made  to  approach 
as  near  a  straiobt  line  as  possible;  the  eyes  prominent,  con- 
unctivsB  red  and  hij^hly  injected,  with  abundant  flow  of  teurs. 
There  ia  a  peculiarly  anxious  and  distressed  expression  of  the 
'BC%  the  aliB  of  the  nostrils  are  dilated,  the  nasal  chanibera 
are  reddened,  there  is  a  hoarse  rasping  cough,  sweats  bedew 
the  body,  the  legs  and  ears  are  cold,  the  latter  often  drooping ; 
the  animal  manifests  its  distress  by  frequently  stamping  with 
its  feet — the  fore  ones  particularly.  The  slightest  excitement 
aggravates  all  these  symptoms  j  the  pulse,  wluch  may  at  fii'st  be 
hard  and  Ml,  soon  becomes  rapid  and  indistinct — fulness 
generally  remaining ;  the  visible  mucous  membranes  now  assume 
a  livid  appeai-ance  from  non-oxidation  of  the  blood ;  prostration 
of  strength  becomes  extreme;  the  animal  staggers,  finally  falls, 
and  dies  after  a  few  struggles.  The  above  is  a  description  of 
by  no  means  a  common,  but  of  an  aggravated  form  of  acute 
laryngitis.  In  many  cases  the  symptcjms  are  much  less  severe, 
but  they  partake  of  the  general  character  of  those  above 
described.  There  is  generally  a  discharge  from  the  nose,  even 
in  the  early  stages,  and  the  act  of  deglutition  is  perfoiTued  with 
gi'eat  difhciilty.  In  some  instances  this  is  due  to  the  inflam- 
mation extending  to  the  pharynx;  in  otliers,  however,  there 
seems  to  be  no  real  pharyngeal  complication,  for  if  tracheotomy 
be  performed,  the  dithcidty  in  swallowing  is  immediately  re- 
moved. It  appears  to  me  that  the  difficulty  in  swallowing  is 
due  to  the  momentary  pressure  of  any  liquid  or  solid  upon  the 
iniiamed  epiglottis,  causing  increased  interruption  to  the  ingress 
of  air.  Restore  the  freedom  of  breathing  by  the  opemtion  of 
tracheotomy,  and  the  passage  of  fluids  or  solids  from  the  fauces 
into  the  pharynx  no  longer  prevents  the  free  ingress  of  air, 
and  hence  the  swallowing  again  becomes  easy.  In  those  cases, 
however,  in  which  the  difficulty  in  swallowing  persists,  the 
pharynx  is  inflamed,  and  the  food  is  returned  into  the  nose, 
tinging  the  mucus  with  its  own  colour. 

The  causes  are  the  same  as  those  of  common  cold. 
Treatnicni. — In  an  aggravated  case  this  must  be  prompt.     In- 
lialation  of  steam,  and  hot  fomentations  to  the  throat,  may  be 
tried  fur  a  short  time,  but  if  the  distress  is  not  speedily  relieved, 
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traclieotomy  is  to  be  resorted  to.  In  the  milder  cases,  inhala- 
tions, fomentations  to  the  throat,  succeeded  by  blisters,  with 
febrifuges ;  light,  soft  diet»  waim  clothing,  comfort,  and  pure  air, 
constitute  the  necessary  treatment. 

It  may  be  observed  that  when  deglutition  is  difficult,  all 
medicines  should  be  given  in  tlte  animara  food  or  water,  the 
latter  being  abundantly  supplied,  as  enforcement  may  cause 
violent  fits  of  coughing,  and  even  sufibcation.  Belladonna 
sometimes  has  a  good  effect  in  the  earlier  stages ;  it  is  best  given 
as  the  extract,  placed  b-etween  the  teeth. 

This  disease  is  always  succeeded  by  great  prostration  of 
strength;  and  in  order  to  prevent  this  as  much  as  possible, 
milk — ^in  conjunction  with  eggs  beaten  up,  or  boiled  bard  and 
powdered — should  be  allowed  the  animal  to  drink,  alternately 
with  water,  gruel,  or  linseed  tea.  But  none  of  these  should  upon 
any  consideration  be  forced  upon  it  by  horning  or  bottling,  for. 
as  I  have  already  stated,  this  is  a  dangerous  practice,  and  one 
calculated  not  only  to  excite  violent  fits  of  coughing  in  all 
diseases  of  the  throat,  but  indigestion,  and  disorder  of  the 
digestive  apparatus  in  all  other  ailments,  and  thus  destroy  what 
little  appetite  the  patient  might  possess. 

Sajiteloc- — Thickening  of  the  mucous  membrane,  ulceration  of 
tlie  rima  glottidis,  atrophy  of  laryngeal  muscles,  and  follicular 
growths  upon  the  laryngeal  entrance, 

Tliickening  of  the  mucous  membrane  is  best  removed  by  a 
course  of  iodide  of  potassium  and  bhsters;  ulceration  of  the 
rima  glottidis.  by  solution  of  nitrate  of  silver  applied  to  the 
part  by  a  sptuige  fastened  to  a  rod.  The  follicular  growths  have 
been  removed  by  the  application  of  solution  of  corrosive  sub- 
limate—forty grains  to  the  ounce  of  water ;  and  to  prevent  the 
progressive  atrophy  of  the  muscles,  I  would  recommend  a  trial 
of  the  chlorate  of  potash. 

Chronic  Laryngilia. — (See  Soaring.) 
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SPORADIC  DISEASED— continued, 
(III)  LOCAL  DISEASES— con/mwed 
',)  DISEASES  OF  THE  RESPIEATORY  OUGAl^S—eonttntuul 
CROUP— CYNANCHE  TRACHEALIS  :  DIPHTHERLL 

CROUP. 

0I7K0  cattle,  varying  from  a  few  weeks  to  a  few  mooths  old, 
subject,  when  kept  on  low,  damp  pastures,  more  especially 
meadows  near  rivers,  and  during  the  fall  of  the  year,  to  a 
fcrm  of  inflammation  of  the  throat,  characterised  by  the  forma- 
tion of  a  fibrinous  exudate  or  false  membrane  of  a  greyish-white 
colouT,  sometimes  bro\i»Ti  or  yellow,  extending  over  the  larynx, 
todiea,  and  sometimes  fauces,  or  the  bronchial  mucous  membrane. 
I  have  never  seen  this  disease  in  any  but  young  calves,  and 
ui  one  district  only,  namely,  on  the  borders  of  the  River  Alim, 
near  Hold,  Wales.  Fowls  are  subject  to  croup,  and  Mr.  James 
i  in  the  Edinhurgh  Veterinart/  H^incw,  voh  iii.,  page  216, 
that  the  carnivora  are  subject  to  it, 
Citiup  differs  from  ordinary  catarrhal  larj^ngitis  in  a  most 
J^maikable  manner.  In  laryngitis  there  is  an  increased  forma- 
^ft  of  mucus,  which  is  discharged  as  quickly  as  it  is  formed, 
ttoup,  an  exudative  process  attends  the  inflammation  in  the 
_  X  and  trachea,  whicli  induces  the  formation  of  false  mem- 
oraties^  varying  in  thickness  and  consistency,  some  of  which 
^*^8  several  lines  in  thickness  and  very  opaque,  whilst  others 
^  so  thin  that  the  mucous  membrane  is  easily  seen  through 
hetn.  Some  are  so  firm  in  consistence  that  they  can  be  de* 
^*^hed  for  a  considerable  lenn^th  without  tearinj^  whilst  others 
^  almost  diffluent     In  colour  they  vary  from  a  dirty  greyish- 
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wliite  to  a  yellow  or  yellowish- brown.     If  an  animal  teenrl 
mined  post  mortem,  after  tlie  disease  has  existed  for  four( 
days,  the  windpipe  and  larynx  will  be  lined  for  a  cousid 
distance,  in  some  places  partially  only ;  in  other  parts  the  < 
circumference  will  be  embraced  by  the  false  membratne,  fon 
a  complete  hollow  tube  or  cylinder. 

Some  writers  maintain  that  croupous  inflammation  isamoi 
in  tense  form  of  inflammatory  action  than  that  wi*' -^  '* 
orfinary  (catarrhal)  inflammation  of  nmcous  meml: 
Copland,  however,  states  that  subacute  or  slight  mi] 
action  may  be  inferred  as  having  existed  in  connection  ^ 
increased  proportion  of  libro-albuminous  matter  in  the  bk 
whenever  we  find  the  croupal  productions  in  the  air  X'^'^sagei 
Neither  of  these  views  seems  to  account  for  the  pecuhariui 
croupous  inflammation,  and  I  do  not  think  that  it  is  doc  1 
any  specific  cause.  Indeed,  dii-ect  experiment  haa  showa  ih 
severe  irritants  induce  the  formation  of  false  membrane 
mucous  surfaces ;  and  we  must  rest  content  with  the  conda 
that  in  young  animals  growth  is  rapid,  and  that  the  new  1 
tion  is  so  rapid  in  growth,  and  so  plastic  in  consistence,  w  I 
remain  more  or  less  firmly  adherent  to  the  structure  from  wbid 
it  is  developed. 

The  causes,  as  already  indicated,  are  damp  and  cold, ; 
larly  exposure  to  heavy  dews  at  night, 

Sf/mptoms.— These  generally  commence  with  a  hoarse 
dischai'ge  of  frothy  saliva  from  the  mouth,  and  of  mucus  I 
nose ;  the  animal  is  unthrifty,  haa  some  difficulty  in  swidlowii^ 
sometimes  sw^dlings  appear  in  the  parotid  and  submaxtU 
regions,  succeeded  by  diificidty  in  breathing,  the  inspiratory  < 
being  accompanied  by  a  crowing  noise,  and  by  spasm  of ' 
laryngeal  muscles,  causing  violent  paroxysms.  In  other  ( 
the  spasmodic  affection  of  the  larynx  and  difficult  br 
may  occur  without  any  premonitoiy  warning.  The  pulac,  1 
and  quick  at  the  commencement,  becomes  feeble  imd 
as  the  disease  advances,  the  fits  of  coughing  more  and 
troublesome  and  violent;  parox^^sms  constantly  occur,  pirticii* 
Jarly  if  the  animal  be  subjected  to  any  sudden  excitement  b 
the  course  of  two  or  thee  days  Hakes  of  false  membrane  ^ 
coughed  up;  the  expectoration  becomes  more  profuse;  tl»<? 
false  membrane,  which  never  becomes  organized  or  vm^t 
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p  loosened  and  detached  by  a  a  fluid  ponrod  from  the  miicoiig 
cles,  until  it  is  fiually  separated  and  cast  out ;  and  if  the 
\  progresses  favourably  it  is  not  again  formed,  the  suppurative 

process  terminating  the  inflammatory  action. 

If  the  stethoscope  be  applied  to  tlie  larynx  and  trachea,  a 

peculiar  trembling  may  be  detected  in  places  where  fake  mem- 

Ibrane  exists. 
Treatment. — ^When  the  symptoms  are  very  alarming,  the 
Ibreathing  difficnlt,  and  the  noise  loud,  tracheotomy  should  be 
immediately  performed ;  indeed  it  is  essential  that  air  be  ad- 
mitted early  in  every  severe  case,  for  should  the  operation  be 
Idehiyed,  tire  blood  becomes  so  over-loaded  with  carbon  and 
pflete  materiab,  that  the  animal  succumbs  to  a  condition  of 
blood  poisoning. 
The  head  is  to  be  steamed  for  several  hours  consecutively, 
Und  the  hot  water  used  for  that  purpose  may  contiiin  carljolic 
IRcid  or  iodine.  Nitrate  of  silver  in  solution  may  be  directly 
fcpplied  to  the  diseased  mucous  membrane,  as  directed  in  a 
former  page,  Tlie  solution  commonly  in  use  contains  half  a 
drachm  to  the  ounce  of  distilled  water. 

The  medicinal  treatment  will  greatly  depend  upon  the  con- 
dition of  the  animal,  but  little  good  need  be  expected  from  any 
very  heroic  remedies.    In  the  early  stages  t!ie  nitrate  or  chlorate 

kof  potash  are  to  be  given  in  small  doses,  or  the  hyposulphite  of 
soda  in  the  animal's  drinking  water.  If  there  be  much  prostra- 
tion, spirits  of  nitrous  ether,  with  camphor,  may  be  prescribed, 
and  in  all  cases  a  gentle  oleaginous  purge  may  be  ordered  if  the 

i)owels  are  costive.     It  must  not  be  forgotten  that  t!je  patient 
nust  be  kept  in  a  warm,  dry  shed,  and  have  the  body  clothed  if 
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DIPHTHERIA. 

Diphtheria  may  be  described  as  a  specific  blood  disease,  asso- 
iated  with  sore  throat  of  great  severity,  attended  with  extreme 
rostration,  and  characterised  by  exudation  of  false  membrane 
upon  and  pulpification  of  the  mucous  membrane  of  the  throat 
and  sometimes  that  of  the  nose. 

In  the  Veterinary  Journal  for  August  1875,  Mr.  W,  Robertson, 
Kelso,  reports  some  facts  in  connection  with  the  occurrence  of 
diphtheria  in  dogs  and  horses,  and  places  on  record  the  causes, 

2M 


I 


SPOHAIMC  DISEASES. 

spread,  and  subsidences  in  two  particular  outbreaks — one  amon^t 
lioi'ses,  tlie  otlier  amongst  dogs. 

Mr.  Kobertson  restricts  tho  k*rm  *'  dipbtheria  "  to  *'  tliat  8p<*cific 
sore  tbroat  ordinarily  regarded  as  contagious,  accompanied  with 
much  systemic  disturbance,  and  tending  to  laryngeal  croup," 

In  both  the  outbreaks  the  fatality  was  great,  all  the  horses- 
five  in  number — dying;  in  the  case  of  the  dogs,  there  were  tliree 
or  four  recoveries  from  between  thirty  and  forty  seizureis. 

As  seen  in  the  horses  the  seizure  was  in  every  instance  sudden; 
the  animals — farm  horses  in  good  working  condition,  of  different 
ages — apparently  in  the  enjoyment  of  the  fullest  amount  uf 
health  and  vigour  one  day,  were  on  the  following  found  unac- 
countably ill ;  two,  indeed,  were  only  noticed  unwell  in  tlie 
evening,  having  worked  all  day,  and  fed  with  their  usual  zest, 
both  in  the  nioruing  and  at  mid-day.  Attention  was  first 
directed  to  the  animals  from  their  inability  or  disinclination  to 
drink  when  oflered  water;  some  pushed  their  noses  into  the 
trough  or  paib  and  seemed  attempting  to  swallow,  but  at  once 
desisted,  or  the  water  returned  by  the  nose.  The  breathing  was 
at  the  same  time  noticed  to  be  rather  faster  thou  natural,  and 
the  nose  sliglitly  pushed  fiirward ;  occasional  muscular  tremors 
at  this  time  showed  themselves,  and  the  animals  w*ere  nUher 
restle^is  or  uneasy.  There  was  little  or  no  cough,  and  when  it 
did  exist,  it  seemed  merely  to  result  fnmi  attempts  made  to 
awallow.  The  glands  of  the  tlmmt  weru  slightly  swollen  from 
the  first,  but  certainly  did  not  increase  nnich  during  the  period 
the  nninials  liveil.  The  tem|jerature  rose  rapidly,  and  continncd 
liigb  until  shortly  before  deatli ;  wliile  the  imlse  was  accelemted 
abuut  one-lialf,  but  was  considerably  less  in  volume  ami  foy^v. 
In  one  case  there  were  well- marked  symptoms  of  abdominal 
pain  from  the  outset  of  the  disease,  with  no  abdominal  organic 
k'siou  observable  after  death  to  account  for  these.  In  this 
instance  there  was  also  very  noisy  breathing;  this,  however, 
was  accounted  for  at  the  pod  moiiem  examination,  wliich  showed 
more  extensive  involvement  of  the  larynx  and  trachea  than  any 
of  the  others.  None  of  these  animals  lived  over  the  fifth  day, 
and  two  of  them  died  within  forty-eight  hours, 

I  have  never  witnessed  a  disea^se  similar  to  that  described  by 
Mn  Robertson  in  the  hoi-se  ;  but  during  the  winter  1878-9  I  had 
Uie  opportunity  of  seeing  several  dogs,  the  property  of  various 
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wners,  tliat  had  tliis  fatal  form  of  sore  tliroat,  and  wliich  pre- 
nted  signs  very  nearly  approaching  tbose  of  diphtheria  as 
eacTihed  by  physicians. 
The  symptoms  were  those  of  great  prostration  and  languor ; 
flow  of  tears  from  the  eyes ;  a  very  sunken  and  pinched  ap- 
pearance of  the  face  ;  the  power  of  swallowing  completely  lost ; 
ability  to  close  the  mouth,  which  in  all  cases  w^as  persistently 
l>en,  the  muscles  of  mastication,  as  well  as  those  of  deglutition, 
aving  lost  their  function  either  from  paralysis  or  inflammation, 
ndeed,  tlie  first  symptom  observed  was  a  dropping  of  the  lower 
aw,  and  on  this  account  it  was  supposed  by  the  owners  tlie 
iseaae  was  dumb  madness  j  a  more  or  less  copious  discharge  of 
viscid  ropy  sahva  from  the  mouth,  dirty  yellowish-red  tongue, 
he   neck   stretched    and    rigid,  the   glands   slightly   swoDen, 
dematous,  and  painful  to  the  touch.    Diarrhoea  was  present  in 
11,  and  the  posterior  extremities  w^ere  paralyzed. 
The  mucous  membrane  of  the  mouth  and  fauces  was  of  a  dark 
d  colour,  swollen,  tense,  and  glistening  fi-om  extraneous  infil- 
ti-ation,  but  no  ulcers  were  observable. 

Three  of  the  dogs  died  in  from  twenty-four  to  iorty  hours 
r  they  were  first  observed,  but  the  fourth,  a  staghound,  lived 
for  four  days,  the  symptoms  in  it  having  been  much  more 
dually  developed.  In  none  of  the  dogs  were  convulsions  or 
oma  present ;  tliey  all  remained  conscious  to  the  last,  evi- 
dently dying  from  diaiThcea  and  exlianstion. 

No  history  could  be  obtained  with  any  of  the  dogs.  One 
was  a  lady's  pet  dog,  and  was  daintily  fed ;  another  was  a 
brewer's  yard  dog,  always  on  the  chain ;  so  it  was  impossible^  in 
these  two  cases  at  least,  that  the  disease  could  have  been  induced 
•liy  any  tainted — infected — food,  even  if  diphtheria  had  prevailed 
nmongst  the  inhabitants  of  Edinburgh.  Such,  however,  was  not 
the  case,  diphtheria  being  entirely  absent  at  that  time. 

The  disease  did  not  seem  contagious  or  infectious,  there  being 
several  dogs  at  the  College  at  the  time ;  some  of  these,  owned  by 
students,  being  confined  in  the  boxes  in  which  the  diseased  ones 
had  died  for  the  purpose  of  testing  its  contagiousness.  One  dog 
was  inoculated,  the  results  being  negative. 

Mr.  Robertson  traces  the  outbreaks  which  he  witnesseil 
to  unsatisfactory  sanitary  conditions  of  the  stable  and  kennels. 
These  being  drained  and  better  ventilated  the  disease  disappeared. 
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Post  mortem  appmrances, — The  post  mortem  appearances  in 
four  different  cases  examined  at  the  College  in  1879  were  pretty 
much  alike.  A  frothy  mucus  escaped  from  the  nose  and  mouth, 
and  the  joints  remained  quite  flaccid  for  three  or  four  days. 

On  cuttinnr  through  the  skin,  tlie  larger  veins  were  found  to 
he  engorged  with  extremely  Hack  fluid  blood ;  and  on  pricking 
an  artery,  blood  of  the  same  colour  and  consistency  exuded  from 
it.  The  mucous  membrane  of  the  mouth,  and  all  other  mucous 
cavities,  was  very  much  congested,  and  covered  by  a  frothy 
mucus ;  that  of  the  fauces  and  tonsilar  cavities  being  extremely 
so  in  two  cases,  having  commenced  to  undergo  granular  degener- 
ation ;  in  a  third,  a  false  membrane  had  formed  over  the  glottis. 

All  the  cavities  of  the  heart  were  filled  with  black  fluid  blood, 
and  only  here  was  there  any  appeamuce  of  its  coagulating,  and 
the  pericardial  sac  contained  a  quantity  of  fluid. 

The  surface  of  the  lungs  looked  unnaturally  red,  with  here 
and  there  small  dark  spots ;  and  on  cutting  into  its  tissue,  the 
same  dark  fluid  blood  exuded  from  it 

The  stomachs  in  tivo  cases  were  filled  with  straw,  stones, 
and  other  rubbish ;  but  in  the  other  two  no  such  materials  were 
found  there. 

The  kidneys  were  also  engorged  with  black  blood. 

Some  interesting  experiments  are  published  in  the  Veterinary 
Journal  for  August  1875  as  to  the  transmissibility  of  diphtheria, 
wliich  the  reader  may  profitably  consult. 

Tiratmcnt. — llie  treatment  indicated  by  the  symptoms  is  that 
calculated  to  destroy  a  virus,  and  for  this  purpose  antiseptics, 
such  as  carbolic  acid,  might  be  worthy  of  trial.  If  the  power  of 
swallowing  be  completely  lost,  subcutaneous  injections  might  be 
tried,  and  the  throat  repeatedly  dressed  with  it^  or  a  solution  of 
permanganate  of  potash. 
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SrOEADIC   DISEASES— con/tnieerf. 

(IIL)— LOCAL  mSZASZS—coniinued. 

(Z)  DISEASES  OF  TEE  RESPIEATOKY  ORGASS—eontinuetl 

INTLAM^LiTION  OF  THE  EESPIKATORY  OKGANS— 
BEONCHITIS. 

Dwinan, — This  disease  may,  according  to  its  seat,  be  arranged 

der  four  heads,  namely,  '*  tracheo-brouchitig/*  where  the  lower 

.tt  of  the  trachea  and  larger  tubes  are  the  main  seat  of  the 

flammation ;  '*  bronchitis  proper,"   where   the   medium-sized 

ronchi  are  the  chief  seats  of  the  disease ;  "  capillary  bron- 

ihitis/'  where  the  smaller  bronchi  are  chiefly  implicated ;  and 

iitarrhal,  lolndar,  or  broucho-pneumouia,  where  the   smallest 

ronchi  and  alveolar  walls  are  involved  in  the  inflammatory 

i-ocess.     For  simplicity  of  description  I  shall  retain  the  generic 

rm  bronchitis,  dividing  it  into  acute  and  chrome. 

The  character  of  tlie  inflammation,  whatever  part  of  the 

espiratory  tract  may  be  affected,  is  what  is  understood  as  catar- 

Isal— that  is,  an  inflannnation  in  which,  instead  of  an  exudation 

ich  in  fibrin,  there  is  a  fluid  secretion  containing  a  large  quantity 

of  mucus  and  cellular  elements.     In  this  particular  it  difiers 

most  essentially  from  inflammation  of  the  lungs,  originating 

in  the  parenchyma  and  from  pleuro-pneumonia,  in  which  the 

pleural  surface  as  well  as  the  lung  structure  is  involved    The 

^exudate  in  these  is  termed  "  croupous  "  or  fibrinous. 

Causes, — Bronchitis,  wherever  ita  seat,  is  generally  due  to 
exposure  to  cold ;  it  may  supervene  on  an  attack  of  ordinary 
catarrh,  paiticularly  if  tlie  animal  be  neglected,  exposed  to  wet 
,and  cold,  or  kept  in  ill- ventilated  atablea  It  may  also  arise  with- 
lit  any  premonitory  catarrhal  symptoms  in  both  horses  and  cattle 
during  voyages  by  sea,  particularly  if  the  weather  be  rough  and 
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Stormy,  and  the  animals  battened  dowiL  Durmg  1877  the  author 
had  tlie  opportunity  of  seoiDg  bronchitis  in  its  purest  form,  and 
\vhich  proved  fatal  to  many,  amongst  foreign  horses  imported  at 
Leith.  An  inatmctive  fact  in  connection  with  these  cases  was 
that  it  appeared  only  after  rongh  and  stormy  passages ;  when  the 
weather  was  tine  no  cases  were  observed. 

Amongst  cattle  shipped  to  this  country  from  America  duriiij:j 
the  earlier  and  spring  months  of  1879  bronchitis  was  observed 
almost  identical  with  that  seen  amongst  the  foreign  horses 
already  alluded  to ;  as  the  season  advanced,  and  the  weather 
became  wann  and  less  stormy,  tlie  disease  disappeared. 

Bronchitis,  like  Iar}^ngiti8,  may  be  caused  by  tlie  inhalation 
of  irritant  matters,  and  by  the  accidental  entrance  of  foreign 
materials,  as  medicines  or  food,  into  the  broncliial  tubes.  In- 
flammation of  the  bronchial  tubes  arising  from  the  latter  cause 
usually  occnrs  in  horned  cattle,  often  as  a  sequel  to  parturient 
apoplexy,  in  which  affection  the  power  of  deglutition  is  in  a 
gi'eat  measure  lost,  and  where  the  sensibility  of  the  glottis  is, 
during  the  comatose  stage^  greatly  diminished  or  entirely  absent. 
In  such  cases  fluid  medicines  incautiously  administered  enter 
the  trachea  and  bronchi,  and  these  may  cause  immediate  death 
by  suffocation,  or  if  not  immediately  fatal,  induce  a  severe  and 
perhaps  fatal  inflammation. 

Again,  during  the  state  of  coma,  semi-fluid  ingesta  are  apt  to 
flow  into  the  mouth  through  the  flaccid  oesophagus,  particulai'ly 
if  the  cow  lies  with  its  head  and  anterior  extremities  lower 
than  the  posterior  ones.  In  parturient  fever  there  is  also  very 
often  during  the  earlier  stages  some  extent  of  antiperistaltic 
action  of  the  a-sophagus,  with  eructations  of  gases  from  the 
rumen ;  along  with  such  gases  semi-fluid  ingesta  gain  entrance 
into  the  fauces,  and  owing  to  the  paralyzed  state  of  the  glottis 
i^ill  into  the  larynx  and  trachea. 

Catarrh  or  bronchitis,  from  other  than  mechanical  causes, 
may,  paiticularly  in  cattle,  if  the  accompanjiug  cough  be  long 
and  powerful,  cause  some  degree  of  vomition.  The  food  thus 
vomited,  or  in  other  words  coughed  up,  sometimes  gains  entrance 
into  the  trachea,  and  causes  a  fatal  issue. 

Along  with  Mr.  Borthwick,  Kirkliston,  I  saw  cases  of  tliis 
kind  in  a  herd  of  Irish  cattle  brought  to  Scotland,  and  which 
were  sufleriug  from  bronchitis  and  gastric  irritation  from  neglect 
and  exposure. 
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Four  of  the  herd  liecfime  much  worse  than  the  rest ;  one  died, 

[and   the   otlier   tliree   were   slaughtered     In  all  of  them  the 

bronchial  tubes  were  tilled  with  ingesta,  ejected  into  the  fauces 

during  violent  fits  of  coughing.     Again,  in  several  specimens  of 

.the  lungs  of  Aniericnn  cattle  slaughtered  at  Liverpool,  supposed 

to  be  aliected  with  pleuro-puLntmonia,  food  was  found  in  the 

btonchi     Is  it  not  possible  that  during  a  rough  voyage  cattle 

may  suffer  to  some  extent  from  sea-sickness,  and  even  voniition, 

and  that  the  vomited  matters  may  gain  access  into  the  trachea 

land  bronchi?     In  others  of  the  condemned  American  cattle  the 

[irritation  was   associated  with  the  presence  of  filaria  in  tlie 

[bronchi.     Both  the  ingesta  and  the  iiai-asites  were  present  only 

(in  a  minority  of  the  diseased  lungs  examined,  and  could  there- 

[fore  be  only  looked  upon  as  accidental  concomitants. 

Food  sometimes  gains  access  into  the  tmchea  in  the  course 
[of  dissolution,  or  even  after  death,  particularly  if  the  mraen  l>e 
[rather  full  of  moist  food  ;  it  will  then  be  found  In  tlie  greatest 
[abundauce  in  the  tnicliea  ami  larger  bronchi,  whereas  in  those 
instances  in  which  it  has  been  in  the  tubes  for  some  time 
r  before  death,  the  food  will  often  have  disappeared  from  the 
I  larger  into  the  smaller  tubes  and  air  cells. 

I  have  witnessed  one  case  of  fatal  bronchitis  in  the  horse,  due 

"to  the  entrance  of  vomited  ingesta  into  tlie  bronchi.      Some 

days  prior  to  it.s  death  fifteen  raiiuma   of  Fleming's  tincture 

:>f  aconite  had  been  administered;  this  hrouglit  *m  attempts  at 

I vomition  aud  great  distress.     The  animars  respiration  continued 

|Vory  highly  accelerated  after  the  efi'ects  of  the   aconite  had 

passed  off,  and  continued  until  the  animal  died.     A  pmf  mortan 

[examination  revealed  the  fact  that  vomition  had  occurred,  and 

[that  the  small  quantity  of  food  thus  expelled  had  entered  the 

rynx,  and  gained  access  to  the  bronclu. 


ACUTE  BRONCHITIS. 

Si/mptoms. — Broncliitis  consists  of  congestion  of  the  broncliial 
hiasues,  associated  at  first  w^ith  dryness,  narrowing,  and  rigidity, 
und  subsequently  moisture,  dilatation,  and  relaxation  of  the  tubes. 

Owing  to  these  changes,  the  vibmting  sounds  caused  by  the 
f>aBsage  of  air  tlirough  the  inflamed  bronchi  undergo  variations, 
which  indicate  pretty  clearly  the  dry  or  moist  condition  of  the 
partSi  or,  as  some  term  it,  the  diy  or  moist  catarrh. 
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As  the  syniptoms  are  developed,  the  cougli  becotnes  hoarge, 
ringing,  loud,  and  paroxysmal;  the  respirations  are  in  some 
instances  greatly  accelerated,  indeed  out  of  all  proportion  to 
the  pnlse.  For  example,  the  pulse  may  be  seventy  or  eighty  pei 
minute,  and  the  respirations  as  numerous,  or  even  more  so ;  this 
indicates  bronchitis  affecting  the  smaller  tubes  and  alveolar 
walls — catarrhal  pneumonia— collapse  of  a  more  or  less  exten- 
sive area  of  lung  structure,  or  even  occlusion  of  nnn-iuflamed 
bronchi  and  air  vesicles  by  the  gravitiitiou  into  them  of  the 
catarrhal  lluid,  as  shown  iii  the  woodcut. 


Tui,  ]y. — Small  broBchas  m  acate  br<mchiu»,  ocdudwi  l»y  a  plug  of 
CAtarrhal  fiecretion.^350  diam.  a,  Catsrrha!  plug  ;  6,  Epithelium  liuiii^ 
bronchus ;  r*^  Surrounding  adventitious  coat  infiltrated  with  oellfli — (From 
American  ox condeuuied at  Liverpool forpleuropneuoionia,)^ 

Bronchitis  of  the  larger  tubes  is  naturally  less  dangerous  than 
the  other  two,  and  only  proves  fatal  by  inducing  the  two  above- 
mentioned  conditions,  namely,  collapse  and  occlusion  of  a  more 
or  less  extensive  breathing  surface* 

'  Thw  woodcut  has  already  appeared  in  Thf  PracUtiontr  for  July  1879  (fig,  8S), 
*'  The  accompanying  figure  ahowa  how  the  txjclumon  may  occur.  It  will  be  noticed 
that  the  plug  of  cat^irrhal  Aecretiou  hoB  Apparently  not  l>een  formed  at  thii  {tart, 
but  mu4t  have  bct-n  inspired,  aa  the  epiiheliuin  uE  the  bronchui  ia  still  oumpletob^^ 
(Ur.  MAHlLTOfiT  ia  PraetUtontr,) 
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Amongst  tlie  foreign  horses  above  alluded  to,  it  was  noticed, 
phere  the  discharge  of  muco-purulent  iimtt«r  was  most  profuse, 
It  hough  some  of  the  animals  seemed  to  recover  from  the  febrile 
disturbance  and  accelerated  breathing  of  the  acute  stage,  that 
aey  succumbed  in  from  fourteen  to  thirty  days  afterwards  from 
mgi'ene  of  the  collapsed  lungs,  or  putrefaction  of  the  fluid 
ncarcerated  in  the  bronchi  and  air  celts ;  both  of  these  conditions 
eing  expressed  by  ftetor  of  the  breath,  exhaustive  diarrhoea, 
netastatic  inllommations  of  the  articulations  and  feet,  complete 
[>ss  of  appetite,  vapid  emaciation,  fluttering  pulse ;  at  first  great 
^levation  of  temperature— lOG"  F,  or  more ;  partial  sweats  upon 
tie  body,  gasping  respiration,  some  alxlominal  pain,  and  other 
signs  of  general  septicanuia. 

In  no  case  of  pm-e  bronchitis  is  the  breathing  paLufii],  but 
Lort  and  quick,  the  thoracic  as  well  as  the  abdominal  muscles 
mig  brought  into  full    play;   this   distinguishes  it  from  tlie 
breathing  characteristic  of  pleurisy,  in  which  the  ribs  are  more 
or  less  fixed  and  the  respirations  abdominal.     In  ordinary  cases 
■&f  bronchitis  the  animal  is  dull,  listless,  sometimes  serai-comatose; 
Bangs  its  head;  is  generally  thirsty;  rofjy  saliva  fills  the  mouth, 
Brhich  is  hot  and  moist.     The  visible  mucous  memliranea  are 
injected,  and  prcvsent  a  varying  degree  of  lividity,  due  to  non- 
oxidation  of  the  blood.    The  animal  stands  in  a  corner  or  moves 
wstlessly  about*     If  in  a  box»  and  the  door  be  open,  it  stands 
w^ith  its  head  to  the  open  air.  from  whirh  it  evidently  obtains 
rebef.     Tlie  bowels  are  generally  somewhat  constipated,  the 
Beces  covered  witli  mucus,  but  they  easily  respond  to  purgatives, 
showing  that   the   alimentary  mucoas   membrane  j>artieipates 
in  the   irritation.      The  urine  is  high-coloured,  scanty,  and  if 

txamined  will  be  found  to  contain  urea,  mucus,  and  colouring 
mtter  in  excess,  and  the  ehhuides  in  diminished  quantities. 
As  already  stated,  bronchitis  of  the  larger  tubes  is  not  ordinaiily 
fatal  disease,  but  when  affecting  the  smaller  bronchi  and  alveoli, 
articularly  if  associated  with  a  profuse  discharge  of  a  yellowish 
coloured,  more  or  less  tenacious  fluid,  which  occludes  the  smaller 
Bitmchi  and  air  cells,  it  is  tlie  most  fatal  chest  disease  that  the 
Kiitbor  is  acquainted  with.     Tliis  tendency  to  gravitation  of  the 
^Bt^iThal  fluid  is  explained  l>y  the  fact  that  the  columuar  and 
ciliated  epithelium  are  shed  in  the  earlier  stage  of  the  attack,  and 
ike  no  part  whatever  in  tiie  after  changes  which  ensue:  "  It  is 


o38 


BPOHADIC  DISEASES. 


never  seen  again  till  the  signs  of  acute  inflammation,  sucU  ns 
distension  of  the  vessels  and  cedema  of  the  basement  membrane, 
have  pa^^sed  off.  8iibse<|neDtly  it  is  gradually  reproduced," — 
(Dr.  Hamilton.) 

Tlie  miico-purulent  material  thns  incarcerated  is  driven  or 
impacted  by  the  ramrod-like  action  of  the  inspirated  air  into 
t!ie  periphery  of  the  smaller  tubes  and  vesicles,  and  there  con- 
stitutes those  masses  which  may  unden^^o  putrefaction  in  Uk* 
horse,  causing  septicaemia,  as  already  explained,  and  caseous 
masses,  giving  rise  to  tubercle  in  the  ox. 

The  physical  signs  of  bronchitis  are  as  follows : — Percussion 
returns  a  more  or  less  resonant  sound,  but  auscultation  will  enable 
the  practitioner  to  detect  the  nature  and  extent  of  the  bronchial 
inflammation.      Rkonchus,  confined   to  the  upper  and   midJJe 
third  of  the  chest,  with  true  respimtory  murmur  over  the  lower 
part,   will    indicate    inflammation    of   the   larger   and    middle 
sized  bronchial  tubes,  and  a  condition  of  comparatively  hLlle 
danger.     Sibilus,  heard  at  the  lower  parts,  indicates  a  condition 
of  much    greater   danger,  and   that  the   disease   involves  the 
smaller  tubes  and  air  vesicles.     Inspiration  is  genemlly  short- 
ened, expiration  prolonged,  and  more  distinctly  accompanied  by 
the  abnormal  sounds.     These  sounds  are  siicceeded  at  a  latei 
stage  by  moist  bubbles,  rattles,  or  rales — mucous  rales.     At  firsX 
the  discharge  expelled  by  coughing  is  thick,  tenacious,  and  geVa- 
tinous,  or  watery  and  scant.    The  low'cr  animals  do  not,  howev^^^' 
expectomte  in  the  tme  sense  of  the  word  ;  some  discharge  issm.^^* 
from  the  nose,  but  the  greater  part  of  what  is  coughed  up  (ijm^^ 
into  the  fauces,  and  is  swallowed.     As  the   disease  advane:^^^*^^ 
however,  a  proi'use  discharge  issues  from  the  nostrils,  and  t — ^^■ 
inflammation    gradually  subsides.      The   cough   becomes  1 
hoarse,  more  vigorous,  and  even  more  frequent  tliaii  at  fii-st ;  b:Z^^^ 
it  gradually  disappeai*s,  the  discharge  becomes  again  ihinn^ 
clearer,  and  eventually  ceases. 

In  some  instances  all  sounds  disappear  from  a  certain  part 
the  lungs.     This  is  due  to  occlusion  of  the  tubes  and  vesicl 
by  the  catai-rhal  secretion,  or  to  more  or  less  collapse  of  t^^     , 
vesicular  tissue,  dependent  on  obstruction  to  tlie  passage  of 
during  inspiration   by   glutinous  or  inspissated   mucus.     Tl\ 
collapse  is  often  confined  to  individual  lobules,  which  are  tli 
condensed,  hea^'y,  indurated,   and  of  a  dark  colour,  and  mi 
ultiniately  become  hepatized,  atrophied,  or  even  emphysematoii 
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PATHOLOGY  AND  MORBID  ANATOMY, 

Inflammation  of  the  bronchial  tubes,  like  that  affecting  other 
mucous   membranes,   is  attended   with  changes   in  their   epi- 

Ithelium,  the  secretion  of  the  glands,  and  in  the  surrounding 
tissues. 
It  is  rare  to  meet  with  a  fatal  case  of  bronchitis  during  its 
earlier  stages,  and  bub  fur  the  accidental  slaughter  in  Liverpool 
of  the  American  cattle  already  referred  to,  it  would  have  been 
difficult  to  have  given  the  details  of  the  morbid  anatomy. 

The  appearance  of  the  lung  in  the  earlier  stage  of  bronchitis, 
|With   collapse,  that  is  to  say,  when    it    is   observed  prior  to 
the    commencement  of   secondary    changes  or   phenomena,  is 
B,s  follows :— Tliere  are  patches  over  its  surface  that  have  fallen 
:>elow  the  level  of  surrounding  parts ;  sometimes  these  depres- 
ktOQS  measure  an  eighth  of  an  inch  in  depth;  they  are  of  a 
bhiish-purple  colour,  and  variable  in  size.     The  parts  around 
are  of  a  light  pink  hue,  and  are  either  heidthy  or  in  a 
liure  or  less  emphysematous  couditioa. 


Fio.  20,— Portion  of  Itiuif  from  AmericMi  ox  ulaught^refl  at  Liverp^fil, 
|*nd  tbonring  bronchitis  in  the  very  earliest  etage*  {tt  «,  c<>UapBed  h>hule») 
I  obftniction  of  tnhm.     The  elev&tirms  {hh,  non-coUapeed  lobulea)  are 
'  lli^htly  emphysematouM. 

TliQ  depressions  consist  of  certain  lobules  in  a  state  of  collapse 
I  rising  from  occlusion  of  their  bronchial  tubes  by  pus  or  other 
[lateriaL     Tlie  collapsed  portions  are  bluish-purple  in  colour; 

l-crepitaut,  and  depressed,  resembling  fa?tal  lungs,  sinking 
riy  in  water. 

Collapse  of  the  lung  tissue— atelectasis — induces  more  or  less 
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congestion  and   subsequent   inflammation ;  consequently  it  ill 
found  that  bronclio-pneumonia  often  succeeds  bronchitii^ 
to  the  absence  of  the  expansion  and  contraction  of 
vesicles  which  nonnally  aid  the  pulmonary  circulation^  and  I 
arrestment  of  the  blood-flow  owing  to  imperfect  aeratioiL 
congestion   is   soon  succeeded  by  effusion  of  senmi,  and 
bluish-purple  collapsed  portions  become  darker  in  colour  i 
less  resistiint  in  consistence.     They,  however,  retain  some  < 
of  elasticity,  for,  if  not  too  rudely  pulled  out,  they  do  not  tax 
as  in  pleuro-pneumouia ;  if  cut  into  and  exposed  to  the 
sphere  for  a  few  minutes,  the  bluish-purple  colour  becomes  I 
scarlet.     It  is  important  to  bear  in  mind  that  the  pnean 
process  which  supervenes  in  bronchitis  is  principally  confined  I 
those  portions  of  the  lungs  in  which  collapse  has  taken  pli 
Sometimes  the  collapse  is  isolated,  invading  but  small  poil 
of  the  lungs :  this  condition  is  not  rarely  witnessed  in 
bronchial  disease.     These  Limited  collapsed  portions 
size,  are  rather  wedge-shaped,  and  have  their  apices  towi 
the  obstructed  bronchus.     The  lung  tissue  surrounding  Uiea 
may  be  more  or  less  congested,  or  it  may  be  emphysemaUTU^I 
but  no  juice  is  exuded  from  them  when  cut  into,  as  in  acuW  ] 
pleuro-pneumonia. 

Professor  Gairdner  was,  I  believe,  the  first  to  show  that  ooikJ 
densation  of  the  vesicular  substance  occurs  as  a  result  ofmu 
or  other  obstruction  in  the  air-tube^  leading  to  the  eonde 
portion.  It  is  at  first  sight  diflicult  to  understand  how  in 
plete  obstructions  of  the  bronchi — and  these  obtain  much  mflif I 
frequently  than  absolutely  complete  occlusion — cause  coIl»p 
One  would  suppose  that  some  quantity  of  air  would  gain  i 
into  tlie  vesicles,  but  such  is  apparently  not  the  case ;  and  i 
seems  that  the  air  gradually  finds  its  way  out  by  the  edgw  » 
the  obstructing  substance.  The  expiratory  force,  so  long  iw  lhis« 
is  air  in  the  vesicles,  constantly  tends  to  dislodge  the  obstmting 
body  by  pushing  it  towards  the  wider  (proximal)  end  of  tlielflte 
whilst  the  inspiratory  drives  it  inwtirds  towards  the  narrow 
tubes,  which  it  effectually  occludes.  The  entrance  of  air  is  tliw 
more  or  less  effectually  opposed,  and  its  exit  permitted,  so  tW 
ultimately  the  vesicles  beyond  become  completely  emptied ,  ^ 
fact  the  plug  acts  as  a  valve,  allowing  the  air  to  pass  in  om 
direction,  but  opposing  its  passage  in  the  other.    \Miert  H"* 


I 


obstruction  is  complete  from  the  commeDcemeiit,  the  air  is 
absorbe  * 

It  had  been  supposed  by  Laennec  that  the  emphysema,  or, 
more  correctly,  the  over-distension  with  air  of  the  parts  siiiTound- 
ing  the  collapsed  lobules,  was  due  to  what  he  thought  a 
fact,  that  the  act  of  inspiration  was  more  powerful  than 
that  of  expiration,  so  that  though  air  could  be  drawn  through 
the  obstructiou,  it  could  not  be  bi^athed  out.  In  consequence, 
it  accumulated  in  tlie  ultimate  pulmonary  vesicles,  became 
expanded  by  heat,  and  so  acted  mechanically  as  a  dilator.  Dr. 
Gairdner,  however,  pointed  out  that  expiration  is  a  much 
more  powerful  act  than  inspiration,  and  that  there  is  never  any 
difficulty  in  causing  expulsion  of  air,  provided  always  there  be 
no  obstruction  in  the  tubes.  Eniphysema,  then,  does  not  occur 
in  the  vesicles  connected  with  obstructed  tubes,  but  in  those 
which  are  adjacent  Wlien  the  lungs  are  free  from  disease  the 
column  of  air  presses  equally  in  all  the  tubes  and  vesicles  ;  but 
when  one  portion  connectiid  with  any  obstruction  is  collapsed. 
then  the  adjacent  parts  are  over  expanded,  so  as  to  occupy  the 
apace  previously  tilled  by  the  former. 

At  a  later  stage  the  contents  of  the  obstructed  bronchi  are 
pushed  by  the  weight  of  the  descending  or  inspired  atmosphere 
into  the  most  minute  bronchi,  alveoli,  and  air  vesicles,  always 
from  the  centre  towards  the  peripheiy,  and  appear  as  minute 
white  points  beneath  the  pleural  surfaca     They  are  well  shown 

the  figure. 


Tio*  21.^Plenr»l  aspet'i  of  pulmonary  lobe  from  American  or  al&ughter^ 
fti  Liverpool  ;  alveoli  filled  with  muco^punilent  matter  ;  pleural  lurfaoe  inUot. 
The  micmsoopic  ex&minAtion  revealed  bronclio-ptieumoulA  in  dome  of  the  alveoli 
(wee  fig,  24) ;  whiht  otfaers  showed  no  traces  of  inflamniatioii  (see  fig.  19),  but 
» merely  Med  with  the  inhaled  bronchial  aedietiotiB. 
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On  cutting  into  the  lungs,  it  %vill  be  found  that  the  large  and 
small  tubes,  and  sometimes  the  trachea,  contain  an  amount  of 
fluid.  This  condition,  as  weU  as  the  collapse,  is  limited  in  the 
majority  of  instances  to  the  small  or  anterior  lobes  of  the  lungs, 
and  rarely,  except  by  extension,  affects  the  lai^e  lobes,  not 
only  in  ordinary  but  in  mechanical  bronchitis.  This  fact  is 
of  importance,  as  pleuro-pneumonia  contagiosa,  with  wliich  Uie 
disease  under  consideration  has  been  confounded,  generally 
commences  in  the  larger  lobes,  either  in  their  centres  or  towards 
their  posterior  edges. 

The  fluid  contained  in  the  tubes  is  thick,  and  has  a  yellow 
colour;  in  the  trachea  it  is  mone  or  less  frothy ^  and  is  abundant 
in  the  smaller  bronchi,  sis  shown  in  the  figui'e. 


a'  b 

Fig.  22* — Section  nf  |T<>ftir»t!  of  lung  ;  the  external  nepect  is  sbowii  in 
fig.  111.  The  Urger  (»)  and  sm&lkr  bronobi  and  air  veaicleB  {b\  filled 
with  purulent  matter. 

If  the  lungs  in  this  condition  be  squeezed,  little  pellets  of 
yellow  matter  are  pressed  out :  sometimes  these  pellet-s  are  too 
small  to  be  seen  by  the  naked  eye,  and  require  the  aid  of  a 
magnifying  glass.  If  tlic  broncliitis  be  associated  with  catarrlml 
pneumonia,  elevated  patches  will  be  appai-ent  on  the  cut  surface, 
having  a  greyish-red  colour.  Tliey  are  soft  to  the  touch,  and  if 
squeezed,  the  same  muco-purulent  matter  exudes  from  them,  or 
from  a  small  bronchus  which  may  happen  to  comimmicatc  with 
the  particular  gi'oup  of  vesicles  implicated. 

Dr.  Hamilton,  in  his  series  of  papers  on  bronchitis  published 
in  the  Praditimi^  for  1879,  states  it  is  a  matter  of  difficulty  in 
man  to  get  at  the  first  change  wliich  ensues  in  the  bronchi 
in  acute  cataiTh.  He  has,  however,  been  able  to  verify  liis  obser- 
vations by  an  examination  along  with  myself  of  the  lungs  of 
Ameri(*an  cattle  slaughtered  in  the  earlier  stages  of  bronchitis ; 


in  fact  before  any  external  signs  of  disease  were  manifesteil 
He  says^ — "  On  careful  comparison,  however,  of  many  cases,  we 
feel  assured  tliat  the  first  de%  iaiion  visible  is  a  relajMion  and 
^^dist€nsion  of  the  ahmidant  plemis  of  hlood-vtMUs  ramifjfing  in  fJie 
inrur  fibrous  coat,  imraediately  beneath  the  basement  membrane 
— tliat  is  to  say,  of  the  branches  of  the  bronchitd  artery.  They 
become  engorged  with  blood,  bo  that  on  transverse  section  they 

■appear  like  little  cavities  distended  with  blood  corpuscles.  In  a 
few  hours  afterwards  the  bu^enient  membrane^  becomes  much 
more  apparent  than  it  usually  is,  and  at  the  same  time  more 

fdear  and  homogeneous,  while  the  surface  is  thrown  into  many 
folds.     These   changes  in  the  basement  memljrane   are  appti- 
rently  due  to  its  becoming  o^dematous,  serous  fluid  being  inhl- 
tmted  into  it  from  the  underlying  plexus  of  distended  vessels ; 
and  we  shall  see  that,  as  the  acute  iiritation  continues,  this 
^<e<leraatou8  state  of  the  basement  membrane  becomes  more  and 
[jore  a  well-marked  feature.     The  next  change,  so  far  as  we 
ive  been  able  to  calculate,  occurs  in  fmm  twenty  to  thirty 


JJC,  23.— Bronchus  (meilium   mzed\  in  Acute  brontliilis.— (Atiitrican  ox 
Hlftuglitereci  at  Liverpool. ) 
(a)  Deep  lajrer  o(  epHheliuin,  (rertninAting  and  throwin    off  caUrrhiil  cell*. 
('0  Itmer  fibrcnis  oomt,  in6UrAt«<l  with  iiiflAmmi»tO(r]r  oeUii.     (4 SO  diuD  ) 
The  columnar  epitheUum  abed. 

*  The  bmemeiit  membrane   is  not    eo   apparent    in    the    lower    An t main    jw 
ia  niitii. 
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hours  after  the  priTnary  distension  of  the  vessels,  and  consists  in 
the  loosening  and  desquamation  of  the  columnar  epithelium  at 
the  foci  of  greatest  conjTjesstion, 

"  Tlie  columnar  epithelium  is  thus  shed  at  a  very  early  ^^^ 
of  the  attack,  and  takes  no  part  whatrvtr  in  tlie  after  chanf?e9 
which  ensue.  It  is  never  seen  again  until  the  other  signs  of 
acute  inflammation,  such  as  the  distension  of  the  vessels,  and 
cjedema  of  tlie  basement  menihmne,  have  passed  off.  Subse- 
quently we  shall  see  that  it  is  gradually  reproduced.  The 
cause  of  this  desquamation  of  the  columnar  epithelium  seems  to 
be  the  cedema  of  the  basement  membrane  loosening  its  under- 
lying attachments,  very  much  in  the  same  way  as  the  vesicles 
which  form  in  an  acute  inflammatory  aftection  of  the  skin  loosen 
the  attachments  of  the  superficial  layer  of  epidermis.  The 
removal  of  this  protective  covering  from  the  mucous  membmne 
naturally  leaves  the  latter  in  an  exposed  condition,  and  no 
doubt  the  feeling  of  rawness  experienced  in  acute  catarrh  of 
the  bronchi  is  due  to  the  cold  air  acting  upon  an  over-stimulated 
and  exposed  mucous  mend)rane.  And,  furtlier,  it  can  easily  be 
understood  that,  where  this  desquamation  takes  place  to  an 
inordinately  great  extent,  the  loss  of  the  ciliary  action  of  the 
columnar  cells  will  seriously  interfere  with  expectoration,  and 
tend  to  cause  the  catarrhal  products  to  gravitate  downwards 
towards  the  smaller  bronchi  and  air  vesicles.  This  description 
essentially  coincides  with  what  Socoloff  found  experimentally  in 
animals  (A^irchow's  Archiv,  vol.  Ixviii,  p.  t>ll)»  in  which  he  in- 
duced  an  artificial  bi-onclutis  by  the  injection  of  irritints,  such  as 
potassic  bichromate,  into  the  air  passages.  He  states  that  one 
of  the  tii*st  changes  which  ensued  was  the  desquamation  of  the 
columnar  cells,  and  that  they  took  no  part  in  the  catarrhal 
inflammatory  process/*  This  early  shedding  of  the  columnar 
cells,  and  their  nun-reprad action  until  after  the  subsidence  of  the 
inflammatory  process,  is  a  fact  of  real  importance,  as  it  goes  a  long 
way  to  explain  the  occurrence  of  those  caseous  tumoura  which 
give  rise  to  tubercle,  and  are  so  often  confounded  with  that  growth. 

The  pneumonic  processi  which  may  supervene  either  by  ex- 
tension of  the  inflammatory  process  from  the  tubes  to  the  alveoli, 
or  the  irritation  of  inhaled  inflammatory  products  subsequent  to 
collapse,  is,  in  the  earlier  stage,  commonly  limited  to  scattered 
groups  of  air  vescicles,  hence  the  term  lobular  which  is  applic*! 


^ 


to  it     It  causes  the  portions  affected  to  appear  as  scattered,  ill- 
defined  nodules  of  consolidation,  irregular  in  size,  and  passiD);^ 

^ insensibly  into  the  surrounding  tissue,  wbicli  is  variously 
filtered  by  collapse,  emphysema,  and  congestion.  These  nodules 
ire  of  a  reddish-grey  colour,  faintly  giuimlar  or  smooth,  slightly 
elevated,  and  soft  in  consistence.  As  they  increase  in  size  tliey 
lay  become  confluent;  and  iu  a  more  advanced  stage  they 
become  paler,  drier,  finner,  and  to  some  extent  resemble  ordinaiy 
jrey  hepatization. 

Microscopically  examined,  they  are  seen  to  consist  of  cellular 
elements  accumulated  in  tiie  alveolL 

The  disease  may,  as  already  remarked,  terminate  fatally  by  the 
absorption  of  the  putrescent  catarrhal  products,  by  gangrene  uf 
the  collapsed   lungs,  or  by   sudden   effusion  of  fluid  into  the 

Ibronchi,  cunstituting  what  is  termed  sutTocative  cataixh.    If  a  fahd 
armiuation  does  not  ensue,  the  contents  of  the  alveoli  undergo 
Jegeneration,  and  are  gradually   i^moved,  by  discharge,  or  by 

[absorption ;    or  by    coalescence    form    caseous    masses,   which 
[nay  become  encapsuled,  undergo   the  calcareous  change,  and 

'^thus  become  innocuous;    or  may    induce  a  diathesis,  leading 
lo  the  actual  development  of  tubercle  in  the  ox,  and  to  symptonjs 


Fio.  24.  — Acut4>  catarrhal  pneumonia  fAmericAti  ox).— 
Section  through  aeveral  air  ve»icle«..  Showa  thu  alveoUr 
cavities  fiUed  with  krge  gmnular  catarrhal  ceU§  (<■).  (A) 
Catarrhal  cells  Bpn^iting  frt*m  the  nlverdnr  wall,  (a)  Cwg^ti- 
lated  muctia  in  which  the  catarrhat  celb  lie, — ^(480  diam.) 

simulating  phthisis  pulmonalis  in  the  horse — that  is  to  say,  an 

2n 
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accunmktion  of  catarrlml  products,  epitlielial  and  other  cells, 
witliin  the  pulmonary  alveoli;  celluhir  infiltration  and  thickenin;,^ 
of  the  walla  of  the  alveoli  and  hronchi ;  increase  in  the  mkr- 
lubnlar  connective  tissue,  with,  in  some  instances,  tlie  occurrence 
of  fibrinous  masses,  iutermixeil  with  leucocytes  in  the  alveoU^as 
demoust rated  by  Zenker  of  Dresden,  but  without — except  very 
mrely  indeed  in  the  horse — the  occurrence  of  tubercular  tumours 
(grEipes)  in  the  serous  membranes  and  parencliyraa  of  organs. 

In  all  cases  of  broncliitis  the  bronchial  glands  undergo  some 
change.  In  the  earlier  stages  they  are  increased  in  size,  contain 
the  products  of  the  bronchitis  conveyed  by  the  lymph  tract; 
become  more  or  less  friaUe  in  consistence;  and  in  more 
advanced  bronchial  inflammation  distended  with  catarrhal  ele- 
ments ;  Ijoth  glauds  and  contents  undergoing  the  caseous  meta- 
morphosis, the  products  of  which  may  either  Uix^efy  or  become 
ittfiltrated  with  calcareous  matter. 


TREA.TMENT. 

Venesection  is  to  be  avoided  ;  indeed  bronchitis  is  character- 
ised by  depression  and  debility  from  its  earliest  stages.  In  the 
very  commencement  of  the  disease  tlie  initation  is  generally 
modified  by  a  moderate  dose  of  opium.  In  the  horse,  ox,  and 
sheep  remedies  termed  expectorants  ai'e  quite  useless,  having  no 
effect.  In  the  dog,  however,  they  are  said  to  act.  They  are 
antimonial  wine,  ipecacuanha,  hyuscyamus,  &e. ;  but  1  do  uot 
think  tliat  they  are  of  much  service,  and  are  not  to  be  compai'cd 
to  chloral  hydrate  in  from  two  to  four  grain  doses.  The  great 
principle  of  treatment,  however,  in  all  animals  after  the  very 
earliest  stage  of  the  disease  lias  passed  off — when,  and  then  only, 
it  may  he  possible  to  cut  short  the  attack  by  a  full  dose  of 
opimu — is  to  assist  in  promoting  the  natural  course  and  termina- 
tion of  the  inflammation.  It  has  already  been  pointed  out  that 
in  the  earlier  stages  the  bronchi  are  dry,  and  that  subsequently 
they  become  moist ;  and  as  the  moist  stage  becomes,  tis  it  wei'e, 
matured,  the  irritation  disappears.  Such,  then,  is  the  natural 
course,  and  the  practitioner  is  to  assist  in  promoting  this  by 
causing  the  animal  to  inhale  steam,  medicated  or  simple,  the 
medicated  steam  being  made  by  adding  camphor,  ci*eosot€,  or 
carbolic  acid  to  the  hot  water.     When  the  discharge  is  profuse, 
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indicating  the  involvement  of  a  large  area  of  tubes,  and  a  con- 
dition of  real  danger,  the  inhalation  of  steam  is  of  the  utmost 
■importance,  a5  such   inhalation  modifies  the  viscidity  of  the 
^■pitarrhal  lluid.  and  facilitates  ita  discharge  from  the  bronchL 
^■Ind  in  order  to  prevent  as  much  as  possible  the  putrefaction 
Vof  the  catarrhal  product,  sucli  steam  shotdd  be  mcilicatod  with 
B carbolic  acid.     In  addition  to  this  the  sides  are  to  tm  bathed  with 
Hliot  water,  and  rubbed  over  with  oil  or  a  weak  liniment  to  keep 
off  the  sensation  of  cold.     If  the  bowels  are  costive,  enemas  are 
to  be  administered,  but  on  no  account  are  aloetic  purgatives  to 
be  given;  for  obstinate  constipation — a  very  rare  complication 
—a  moderate  dose  of  oil  may  be  given.    It  is  far  better,  however, 
to  keep  the  alimentary  canal  in  proper  order  by  enticing  the 
animal  to  eat  laxative  food,  such  as  linseed  mashes,  carrots,  or 

I  grass,  if  in  season,  Some  pmctitioners  recommend  that  sulphate 
of  magnesia  be  given  in  four-ounce  doses  daily  in  the  horse's 
■water  untQ  the  bowels  respond.  For  my  own  part  I  have 
found  that  horses  generally  refuse  to  drink  such  water,  altliough 
tliey  may  suffer  much  from  thirst ;  and  I  generally  content 
myself  with  ordering  lialf-ounce  doses  of  nitrate  of  potash  twice 
daily  in  the  water  or  mash.  Good  nursing,  warm  clothing,  pure 
air,  and  a  good  stable  or  loose  box,  are  essentials  which  are  not 
to  be  forgotten. 

I  In  the  course  of  bronchitis,  it  will  frequently  he  observed  that 
symptoms  simulating  those  of  diabetes  insipidus  become  de- 
veloped ;  the  animal  becomea  very  tliiraty  and  urinates  profusely. 
These  need  not  cause  any  alarm  ;  they  are  due  to  the  absorption 
and  elimination  of  effete  materials  and  various  salts — chloride  of 
IBodinm  particularly^ — wliich  have  been  retained,  probably  in  the 
inflamed  part,  during  the  active  stage  of  the  disease.  If  tlie 
patient  be  freely  supplied  with  water,  and  enticed  to  partake 
of  good  food,  the  diabetic  symptoms  pass  off,  and  the  animal  will 
speedily  become  convalescent. 

■  Should  debility  remain,  with  cough  and  irritation,  hyoscyamus 
H  and  tonics  are  to  be  administered  ;  and  if  the  case  tlireatens  to 

■  become  chronic,  a  blister  may  be  applied  to  the  throat  and 
Hljreast,  and  Uie  iodide  of  potassium  prescribed. 

H      Chronic  bronchitis  in  the  horse  may  cause  what  is  termed 
Btliick   wind,   chronic  cough,  and   eventually  emphysema  from 
rupture  of  the  rigid  and  altered  air  vesicles  and  small  bronchi. 
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CHKONIC  BRONCHITIS, 

As  indicated  by  a  loud,  metallic  cough,  emaciation  and  debility, 
is  not  an  infrequent  disease,  particularly  in  horned  cattle,  and  ia 
due  to  thickening  of  the  bronchial  and  alveolar  walls,  and  to 
caaeoug  masses.  It  is  best  treat-ed  by  hydrocyanic  acid,  in  doses 
varying  from  VI  xx.  to  1],  Ix.,  Scheele's  strength,  in  combination 
with  nitrate  of  potash  and  bicarbonate  of  soda,  twice  per  day,  ft 
strong  blister  to  the  breast,  and  careful  housing  and  nursing. 
A  morbid  change,  termed  bronchiectasis  or  dilatation  of  the 
bronchial  tubes,  arising  from  a  chronic  interstitial  pneumonia, 
induced  by  acute  croupous  pneumonia,  broncho-pneumonia^ 
pleurisy,  and  the  inhalation  of  solid  irritating  particles,  i« 
witnessed  in  the  human  being.  It  is  characterised  by  thick- 
ening of  the  interlobular  septa  and  alveolar  walls  •  and  when 
the  fibrosis  is  extensive,  the  lung  is  diminished  in  size,  the 
tissue  is  smooth,  dense,  being  in  parts  almost  cartilaginous  in 
consistence,  and  irregularly  mottled  with  black  pigment.  The 
alveolar  structure  of  the  lung  is  in  most  parts  destroyed,  and  on 
section  the  dilated  broncM  are  seen  as  numerous  large  open- 
ings scattered  over  its  surface.  Tlie  dilated  bronchi  frequently 
become  the  seat  of  secondary  inllammatory  processes,  which 
may  lead  to  tdceration,  and  ultimately  to  extensive  excavations  of 
the  indurated  tissue ;  but  there  is  a  complete  absence  of  caseous 
changes.  The  pleura  is  almost  invariably  thickened  and  adherent, 
the  new  formation  in  tlie  earlier  stages  usuiilly  contains  new 
blood-vessels,  but  later  the  tissue  contracts,  and  the  vessels 
become  destroyed  ;  the  contraction  of  the  false  membrane  may 
also  induce  deformity  of  the  chest,  and  twist  the  neck  to  one 
side.  I  have  seen  a  case  similar  to  the  above  description  in  a 
dog  in  which  the  lungs  contained  quantities  of  sand.  This  dog 
had  been  several  years  in  Africa  hunting  with  its  master. 
Before  death  it  was  obsen^ed  that  the  right  side  of  the  chest 
was  depressed,  and  this  was  found  to  be  due  to  carnification  and 
contraction  of  the  adherent  lung  and  connecting  new  formation. 
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SPORADIC   DISEASES— continued, 

(ni)  LOCAL  -DISEASES— conimued. 

(/.)  DISEASES  OF  THE  RESPIEATORY  ORGANS— eonHnued. 

CHBONIC  EilPHYSEIiLi  OF  THE  LUKGS. 

Chkomc  Emphysema  of  the  lungs  is  of  two  kinds,  namely— (1.) 
Ves{cuJa7\  due  to  enlargement  and  dilatation  of  tlie  air  celk^  with 
ual  effacement  of  the  hiood-vessels  distributed  over  their 
s.  There  is  anaemia  of  the  affected  parts,  a  tendency  to  dila- 
tation of  the  right  cardiac  ventricle,  and  a  disposition  to  anasarca 
of  the  limbs.  The  dilated  cells  vary  in  size,  and  when  very 
large  it  is  probable  that  several  vesicles  are  dilated  into  one 
cavity  by  rupture  of  the  vesicuhir  walls  and  partitions.  These 
dilatations  may  be  clearly  seen  throuj^h  the  pulmonary  pleura, 
as  they  protrude  from  the  surface  of  the  lungs ;  they  are  pale, 
aometimes  quite  white,  the  tissue  drier  than  naturaL  Vesicular 
emphysema  is  seen  in  chronic  broken  wind,  and  is  due,  as 
already  explained,  to  degeneration  of  the  bronchial  tissues.  It 
is.  however,  a  result  of  bronchitis,  and  seveml  theories  are  put 
forward  to  explain  the  origin  of  emi>]iysema.  Dr.  Elliotson 
considers  that  a  want  of  due  expansion  of  the  lungs  is  the  moat 
common  cause.  He  says — "  Whatever  prevents  any  one  part  of 
the  lungs  from  expanding  when  the  thorax  expands,  whether  it 
be  a  material  obstruction  of  the  bronchial  ramifications  or  a 
compression  of  them,  or  whatever  else,  it  will  occasion  those 
parts  which  remain  dilatable  to  keep  dilated  in  a  corresponding 
increased  degree,  in  order  to  till  up  the  vacuum  wliich  the  ex* 
[j^ansioQ  of  tlie  chest  occasions.  When  we  inspire  we  dilate  the 
tjhest,  and  the  air  rushes  down  the  trachea,  and  the  lungs  follow 
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the  dilated  portions.  If  there  be  any  pjirt  of  the  lung  that  will 
not  dilate,  then  other  parts  are  over-dilatod  to  fill  up  the  vacuum, 
and  ill  tliat  way  those  parts  which  we  distend  are  or^r-disteuded, 
in  order  to  compensate  for  the  want  of  distension  in  other  part^, 
and  whan  once  ai^er-distended  they  are  often  unable  to  recover 
tliemselvea,  just  as  is  the  case  in  other  parts  of  the  boily — the 
urinary  bladder  for  example.  I  presume  it  is  on  this  account 
that  dilatation  of  the  air  cells  is  so  common  in  persons  labouring 
under  chronic  bronchitis,  especially  where  the  membmne  is 
most  thickened,  and  where  the  secretion^  if  there  be  any,  is  tough 
and  adherent,  so  as  to  produce  obstruction," — (Practice  of 
Medicine.)  And,  as  already  explained,  emphysema  does  not 
occur  in  the  vesicles  connected  with  obstructed  tubes,  but  in  the 
healthy  ones  which  are  adjacent,     (See  Bro7ichiti8,) 

2.  IiiterlohtdaT  Emphysema,  or  accumulation  of  air  or  gases  in 
the  meshes  of  the  connective  lung  tissue,  may  arise  from  ruptu 
of  the  walls  of  the  air  vesicles.  This  result  of  rupture  is,  however,^ 
an  uncommon  occurrence,  for  generally,  when  the  cells  are  rup- 
tured, tliey  break  one  into  another,  and  form  permanent  enlai^ 
nients,  witli  rigid  wails,  by  coalescence.  Interlobular  emphy? 
is,  however,  seen  in  various  diseases,  especially  of  horned  cattle, 
and  arises  from  the  evolution  of  gases,  which  infiltrate  and 
distend  the  pulmonary  areolar  tissue.  It  may  be  induced 
artificially  by  the  injection  of  the  bicarbonate  of  soda  into  tlje 
veins.  It  is  also  seen  in  an  animal  which  has  been  destroyed 
by  ''  blowing,"  i.e.,  by  forcing  air  into  the  jugulars. 


TREATMENT. 

No  permanent  benefit  can  be  expected  from  any  treatment 
Much  relief  may,  however,  be  alforded  by  careful  dieting,  keeping 
the  bowels  regular,  and  when  the  paroxysms  of  dyspnoea  are 
very  great,  by  the  administration  of  sulphuric  ether,  chloral 
hydrate,  or  the  bromide  of  ammonium.  A  horse  thick  in  the 
wind,  or  sufiering  from  chronic  cough,  is  an  unsound  animal. 


CHAPTEE    LI. 
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5LSEASES  OF  THE  BESPIRATORY  OJiG A^SS-^^miinuetl, 

CONGESTION  OF  THE   LUNGS— rULMONARY 
APOPLEXY— MECHANICAL  ENGORGEMENT. 

LPAirr  from  inflammation  of  the  luiigs,  which  will  be  described 
immediately,  the  lower  animals,  particularly  the  horse,  are  apt 
to  suffer  from  congestion  of  the  tnie  pulmonary  blood-vessels, 
i,e,,  the  branches  of  the  pulmonary  artery.  This  congestive 
condition  is  not  only  seen  dm*ing  the  progress  of  many  diseases, 
such  as  laminitis,  traumatic  arthritis^  enteritis,  pneumonia,  heart 
affections,  and  various  prostrating^  epizootics  ;  but  often  originates 
iti  the  hoi-se  during  severe  exertion,  more  especially  in  the 
himting'fiekl  when  the  animal  is  not  *'in  condition,'*  or  is 
taxed  beyond  its  strength.  As  a  question  of  jurisprudence, 
the  occurrence  and  results  of  congestive  pneumonia,  or,  more 
correctly,  pulmonary  apoplexy,  is  a  matter  of  some  import* 
ance,  for  many  instances  have  occurred,  and  will  doubtless 
again  occur,  of  horses  dying  from  this  affection  witltin  a  few 
days  after  purchase,  and  the  seller  has  been  more  than  once 
mulcted  in  damages  to  the  full  value  of  the  animaL 

In  order  to  bring  a  horse  into  *'  condition  "  for  severe  exertion, 
it  is  necessary  that  it  be  gradually  tmined.  Fh'st  of  aU,  it  is 
for  a  time  walked  for  one  or  two  hours  daily,  in  order  that  the 
locomotor  muscles  be  gradually  brought  into  t^ne  for  stronger 
and  severer  work  ;  then  it  is  trott€d,  and  afterwards  galloped 
and  sweated*  Useless  fat  is  thus  removed,  and  the  muscles  of 
locomotion,  as  well  as  those  of  respiration,  are  brought  into  a 
condition  and  tone  which  enable  them  to  perform  the  severest 
and  fastest  exertion ;  the  tone  ami  power  of  the  heart  are  also 
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inoreaaed  and  elevated,  whereby  it  is  enabled  to  pntnp  an  in- 
creased supply  of  bliKHl  to  all  parts  of  the  body,  la  order  to 
maintain  their  strengtli  and  integrity  during  tlie  time  they  are 
so  greatly  taxed.  In  fact,  it  may  be  said  that  the  horse's  respira- 
tory organs — wind — circidation,  and  muscular  action,  are  elevated 
into  a  high  state  of  functional  perfection  by  careful  training, 
and  a  hoi'se  in  this  condition  will  perform  during  a  long  run 
with  tlie  hounds  or  on  the  race-course,  without  danger  to 
health  and  life.  But  if  a  horse  that  is  not  thus  trained — ^not  i 
condition,  no  matter  how  good  its  health  might  be — is  suddenll 
put  to  severe  and  prolonged  exertion,  when  neither  its  muscu 
pulmonary,  nor  circulatory  systems  are  fit  to  undeip)  the  fat^ 
consequent  thei'eon,  it  will  be  seen  that,  first  of  all»  the  breathic 
becomes  frequent  and  distressed ;  the  lieart  beats  tumultuousljf 
but  with  little  impulsive  force ;  the  voluntary  muscles,  cob 
quent  upon  want  of  tone  and  exhaustion,  obey  the  will  im- 
perfectly. It  goes  "  all  abroad/'  as  the  honseman  says.  The_ 
breathing  l>ecomes  more  and  more  disti'essed,  and  at  last 
falls,  and  perhaps  dies  from  actual  suffocation,  consequent  upoij 
the  pulmonary  vessels  being  overload etl  with  non-oxidized 
blood  J  and  after  death  the  lungs  are  found  gorged  with  blood, 
black  in  colour,  and  prone  to  rapid  decomposition,  giving  origin 
to  the  expression  "  black  as  your  hat,  and  rotten  as  a  pear," 
and  to  the  idea  that  tlie  animal  had  suffered  from  some  chronie 
disease.  In  giving  an  opinion  on  a  case  of  this  kind^  the 
veterinarian  must  bear  in  mind  that  the  blackness,  tendency  to 
putrescence,  or  even  deliquescent  condition  of  the  lung  tissue, 
are  results  of  acuteness  of  attack,  and  not  of  any  previous  dis- 
ease ;  and  it  nuiy  always  be  accei^ed  that  mere  engorgements 
and  blackness,  without  the  formation  of  an  exudate,  are  positive 
evidence  that  the  disease  is  not  of  long  standing. 

Another  cause  uf  congestion  of  the  lungs  is  actual  want  of  air 
in  badly  ^^entdated  stables,  the  congestion  here  arising  from  the 
stop^cock  action  of  the  pulmonary  capillaries  already  describetl 
— ^(see  Death  hy  Suffocation) — which  contract,  and  prevent,  as  it 
were,  as  much  as  possible  the  passage  of  impure  blood  into  the 
left  side  of  the  heart  and  systemic  circulation.  Pulmonary 
apoplexy  is  also  termed  ha^mon-hagic  infarction,  and,  as  ex- 
plained by  Dr.  Yeo,  is  "  imivei-sally  admitted  to  depend  on  a 
Jocal  imf>ediment  to  the  circulation,  such  as  an  embolus  impacted 
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in  an  artery.     There  being  do  arterial  anastomosis  in  tlie  lung, 

|«uch  a  ping  has  a  very  marked  efTect.  The  einlxdus  cuts  off  the 
bormal  supply  of  blood  from  tlie  part,  and  the  pressure  in  the 
l&rterlal  branches  beyond  the  stoppage  falls  to  zero.  The  bloody 
however,  can  still  find  it«  way  through  the  capillaries  into  the 
branches  at  the  distal  side  of  the  plug.  The  branches  of  the 
occluded  artery  are  thus  reduced  to  the  condition  of  occluded 
^Yeins,  and  as  they  have  none  but  capillary  connections,  they  may 
Hl>e  said  to  form  blind  ends  to  the  adjacent  arteries.  The  blood  then 
trickles  into  the^e  arterial  branches  and  fills  them,  but  no  outward 

I  flow  can  take  place,  therefore  they  become  intensely  engorged  with 
Btagnant  blood.  Under  these  circumstances,  the  inner  coat  of 
the  vessel  is  deprived  of  its  nutritioD,  for  which  the  constant 
renewal  of  the  blood  is  required.  This  starvation  of  the  minute 
vessels  renders  them  unlit  tbr  their  function  ;  they  lose  their 
power  of  retaining  the  blood,  which  escapes  into  the  neighbour- 
ing textures,  forming  the  dense  black  consolidation  now  known 
OS  biemorrbagic  impaction." 

L 

^^H  SYMFTOMS. 

^^^Tlie  symptoms  of  pnlmonary  npoplexy  are  very  distressing. 

The  animal  stands  with  outstretched  legs,  and  seems  to  tight  for 

breath ;  the  nostrils  will  be  seen  opening  and  closing  quickly, 

the  flanks  to  hea%^e  rapidly ;  the  eyes  are  blood-shot  nnd  wikl,  or 

I     sunken  aud  dull ;  there  is  a  tremor  all  over  the  liody  ;  the  legs 

Hand  ears  are  deathly  cold,  and  cold  sweats  bathe  the  body :  the 

Bpulse  is  small  anil  indistinct  ("the  oppressed  pulse  of  pneu- 

Bmonia"  of  the  old  writei-s),  perhaps  beating  from  lUO  to  150  per 

minute  in  extreme  cases;   the  heart's  action  tumultuous,  but 

without  strength. 

In  some  casea  there  will  be  some  discharge  of  frothy  blood 
from  the  nose ;  in  othera  haemoptysis  is  absent,  and  if  the  jugular 
^or  other  vein  Ls  opened,  the  blood  trickles  from  it,  black,  thick, 
Hmid  scanty.     Death  occurs  by  apncea,^ 

^B  *  The  term  spncea  ia  used  bj  phyaiologuta  to  indlczite  &  eonditiOD  of  brMtlilesB* 
^^  ii*««  induced  by  exce«s  of  oxygen  {Handbook  for  the  Phy9iolo*jical  L<tbora(ort/,  hj 
8a&defiK>ii  &tid  othen,  page  318},  mud  by  pathQlogi^ts  that  of  suffociLLion  or  oaphyxiA* 
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TREATMENT. 

In  the  first  place,  it  is  necessary  to  have  the  hoi-se  so  plaoeJ 
that  it  can  obtain  as  much  pure  air  as  possible.  It  is  therefore 
to  be  tied  witli  its  head  to  tlie  box  or  stable  door,  the  body  is 
to  be  smartly  rubbed,  not  knocketl,  with  wisps  of  hay  or  straw, 
and  afterwanis  warmly  cloth ed.  When  the  surface  of  the  body 
and  extremities  are  very  cold,  I  have  found  it  to  be  a  good 
practice  to  place  the  feet  in  hot  water  and  bathe  the  le^  for 
several  minutes,  then  rub  thi;m  over  with  a  stimulating  embro- 
cation, and  bandage  them  in  thick  flannel  as  high  as  possible. 
If  proper  liandages  cannot  be  obttuned,  hay  or  straw  ropes  an* 
to  be  substituted.  Tlie  medical  treatment  must  be  that  which 
is  calculated  to  equalise  and  balance  the  circulation,  and  for 
these  purposes  stimulants  are  to  be  recommended,  sucli  as  tlie 
ethers,  spirits,  wine,  or  even  ale  when  nothing  ebe  can  be 
obtained.  I  have  also  found  that  the  tincture  of  arnica,  in  one 
or  two  ounce  doses,  acts  very  satisfactorily;  it  seems  to  stimu- 
late the  cutaneous  circulation,  and  on  this  account  is  well 
calculated  to  restore  the  equilibrium  of  the  circulation.  If  the 
congestion  does  not  give  way  to  the  above  treatment,  bleeding  is 
to  lie  resorted  to,  in  order  to  relieve  the  pressure  on  the  pul- 
monary vessels,  and  the  eugorgement  of  the  great  veins  and  right 
side  of  the  heart ;  from  four  to  six  quarts  of  blood  may  be  witii- 
drawn  with  safety,  but  it  is  better  not  to  repeat  it.  I  am  of 
opinitiu  that  it  is  a  cruel  pmctice,  and  one  calculated  to  do  harm, 
to  apply  mustard  or  other  powerful  initant  to  the  sides.  Horses, 
when  thus  treated,  begin  to  be  excited  in  a  few  minutes  after 
the  irritant  has  been  applied^  paw,  move  about,  lie  down,  and 
perliaps  roll  in  pain ;  the  breathing  becomes  more  accelerateii, 
and  loss  of  strength  rapidly  follows.  I  hold  it  to  be  imperative 
that  the  veterinarian  should  enjoin  perfect  quietude  and  ivpose, 
and  if  anything  is  to  be  applied  to  the  sides  or  breast,  let  it  be 
wann  water,  in  order  to  soothe  and  calm  the  distressed  sufferer. 

After  the  symptoms  of  congestion  have  passed  away,  it  is  not 
improbable  but  tliat  tliey  may  be  succeeded  by  those  of  inflam- 
mation of  the  lungs.  Bearing  in  mind  the  probability  of  this 
sequel,  the  treatment  of  the  animal  for  some  days  must  be  of 
the  most  careful  description;  the  diet  must  be  light,  sparing, 
and  easy  of  digestion ;  the  water  must  be  supplied  abundantly, 
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antl  even  in  the  earliest  stage,  if  the  animal  be  thirsty,  water  is 

■  to  he  fref'ly  allowed;  doses  of  nitrate  of  potash  given  in  the 
water  or  niJish ;  the  air  of  the  stable  mnst  be  abundant  and  pure 
— but  the  horse  is  not  to  be  exposed  to  draughts — and  the  body 
kept  \\arm  by  clothing. 


POST  MORTEM  APPEARANCES. 


K  Kept  \ 

^B^The  posi  mortem  appearances  are,  congestion  of  the  pulmonary 
^Hpels,  with  rupture  of  some  of  them,  and  extravasation  of  bh^od 
^^Rnto  the  parenchyma,  constitutini^'  pulmonary  apoplexy,  whilst 
Bothers  are  plugged  by  emboli.  The  lungs  resemble  the  spleen, 
and  the  term  splenification  has  been  applied  to  this  condition. 

I  When  cut  into,  the  hmgs  present  a  deep,  dark,  pnrple  colour, 
the  vessels  are  filled  with  dark  blood  of  a  tarry  consistence, 
^whilst  here  and  there,  interspersed  throughout  the  lung 
Bubstance,  darker  points  are  seen,  indicating  where  extra- 
vasation has  occurred.  Although  mucli  heavier  and  more 
condensed  than  natural,  the  lung  tissue  will  generally  float 
in  w^ater;  thus  dittering  from  tlie  condition  of  lieputization, 
which   is  present  when  death  has  occurred  from   pneumonia. 

»The  right  side  of  the  heart  and  great  veins  are  filled  with  blood 
of  a  dark  appeanuice  and  tarry  consistence.  The  left  side  of 
the  heart  also  contains  some  ijuantity  of  blootl  of  the  same 
appearance  and  consistence, 

It  may  be  stated  that  h}T>ostatic  congestion  may  occur  2)mt 

rttm  or  during  the  death  struggle.     Tliis  always  occurs  in 

!  most  depending  part  of  the  lungs,  is  to  be  distinguished  by 

[situation  and  the  antecedent  symptoms,  the  animals  having 

from  other  diseases,  and  is  not  to  be  confoiinded  with  any 

liseascd  condition  of  the  lungs. 
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INFLAMMATION  OF  THE  LUNGS— PNEUMONIA 

Synonyms  and  Varieties. — Peripneumonia;  peripneumonia 
vera  (as  opposed  to  peripneumonia  notha,  or  capillary  bronchitis); 
febris  pneumonica ;  acute  pneumonia ;  chronic  pneumonia ;  lobar 
pneumonia ;  interiobular  pneumonia  (an  affection  of  the  inte^ 
lobular  tissue) ;  primary  pneumonia,  secondary  pneumonia 
(signifying  differences  in  origin);  specific  or  glanderous  pneu- 
monia. 

PATHOLOGY. 

Congestion  or  engorgement  of  the  lungs  has  been  already 
described  as  a  result  of  arrested  pulmonary  circulation  arising 
from  over-exertion,  debility  of  the  heart's  action,  embolism,  or 
to  any  other  circumstance  preventing  the  due  arterialization  of 
the  venous  blood,  and  causing  haemorrhage  from  or  stasis  in  the 
terminal  branches  of  the  pulmonary  artery. 

Inflammation  of  the  lungs  is  a  disease  in  which  all  the 
textures  of  the  pulmonary  substances  are  more  or  less  involved ; 
and  this  distinction  may  be  made  between  congestive  and  in- 
flammatory pneumonia,  that,  in  the  first  the  lesion  lies  primarily 
in  the  pulmonary  vessels,  and,  in  the  second,  in  tissues  supplied 
by  the  branches  of  the  nutrient  vessels  of  the  lungs,  namely, 
the  bronchial  arteries,  the  pulmonary  branches  becoming  sub- 
sequently involved,   and  having   no   inconsiderable   share  in 
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furnishing  tlie  exudative  materials,  which  characterise  the  con- 
dition of  hepatization  or  consolidation  tliat  occurs  in  pneumonia. 
The  various  changes  which  occur  in  the  course  of  pneumonia 
are — Id,  Arterial  injection,  characterised  hy  a  brighter  colour, 
and  dryness  of  the  pulmonary  tissue,  a  condition  indicated  by 
liarsh  respiration  and  crepitating  sounds.  2d,  The  arterial 
iTijection  is  succeeded  by  a  condition  of  engorgement,  congestion 
of  the  pulmonary  vessels,  and  incipient  tedema  of  the  lung.  The 
substance  of  the  lung  is  engorged  with  blood  and  bloody  aerum ; 
externally  it  is  of  a  dark  red  colour^  and  crepitates  but  sliglitly 
under  pressure  ;  it  also  pits  under  the  fmger,  and  ia  more  easily 
torn  than  healthy  lung  ;  ig  heavier  than  natural,  inelastic  ;  its 
cells  are  filled  with  liquid,  mijced  with  air.     On  being  cut  a 

Ilai^ge  quantity  of  bloody  serosity  escapes  from  the  cut  surface, 
which  is  frothy  in  the  earlier  stages  from  admixture  with  air. 
This,  along  with  the  commencing  consolidation,  proves  that  the 
fusion  has  been  poured  into  the  bronchial  tubes  and  air  vesicles 
[p  veil  as  into  the  pulmonary  tissue.  During  this  stage  the 
lung  tissue  will  still  float  in  water,  although  it  is  heavier  and 
less  crepitant  than  naturah 

If  a  very  thin  gectiou  be  made,  atid  examined  microscopically, 
the  cupillaritis  will  be  found  filled  with  bluod  ;  the  air  vesicles 
enlarged  and  gi-anular,  with  incipient  division  of  their  nuclei ; 
and  exudation  corjmscles,  mingled  with  red  globules,  wliich  have 
escaped  from  the  vessels  and  are  seen  in  the  alveoli, 

3rf.  Jitd  Hepatizatwn. — -If  the  inflammation  continue,  other 
changes  occur  in  the  limg  substance.  The  lung  is  red  externally 
and  internally  ;  is  solid,  sinks  in  water,  and  no  longer  crepitates 
under  pressure ;  it,  however,  tears  easily  and  breaks  down  under 
pressure;  and  on  this  account  AnJral  objected  to  the  term 
hepatization,  and  termed  the  second  stage  of  pneumonia  red 
softening — raimllisscmtnt  rouge.  Tlie  colour  is  less  livid  than 
in  the  earlier  stage,  being  a  dull  reddish-brown,  becoming 
brighter  on  exposure  to  tlie  air.  This  reddish-brown  colour  is 
never  very  uniform,  and  in  some  animals  diversity  of  colour 
is  very  marked :  thus  in  the  ox  the  inflamed  lungs  present  such 
a  variety  of  colour  as  to  cause  the  term  "marbled"  to  be 
applied  to  it.  Thia  is  due  to  the  very  distinctly  lobulated 
anatomical  character  of  the  ox's  lungs,  and  the  consecutive 
nature  of  the  lobar  pneumonia.    Dark  red  spots  indicate  the 
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earlier  or  second  stage  and  the  grey  spots  the  Uiiid  or  ktei 
stage  of  the  disease,  which  is  called — 

4//t.  Grey  Hepatizahmi,  termed  hy  Andml  ramdlimmiw^  fU, 
or  grey  softening.     In  the  horse,  perhaps  the  term  grey  sofletii^ 
may  not  he  inappropriate,  but  in  the  ox  solidification  expn 
the  condition  much  more  accurately.     The  cut  surface  d\ 
part  which  has  run   on   to  this  stage  presents  a  grey  &il>^ 
the  redness  of  the  preceding  stage  liaWng   passed  rr 
the  granular  character  is  less  distinct     In  the  hor>» 
the  tissue  has  very  often  lost  its  firmness,  and  haa  become  aoft 
and  pulpy,  and  an  abundant  dirtv-loolcing  poriform  materia!  J 
oo7.es  from  the  cut  surfaces.     In  tlie  ox  the  grey  portions  are  I 
generally  smooth,  glistening,  and  firra.     In  some  instancei 
smooth,  glistening  appearance  is  observed  in  the  inflamed  laigll 
of  horses,  but  the  firmness  is  rarely  so  great  as  in  the  lungs  of  j 
oxen,  in  %vhich  the  tissues   of   consolidated  part«  retain  tbdrl 
marbled  appeamnce,  and  acquire  a  resisting  character,  or  ml 
transformed  into  a  more  or  less  firm  cheesy  material.    In  wmej 
instances,  however,  the  grey  exudate,  even  in  the  ox,  ia  brobfij 
down  into  a  more  or  less  pulpy  materiah 

If  a  portion  of  hepatized  lung  be  torn,  and  the  torn  sttriiaaj 
examined  with  a  magnitying  glass,  the  tissue  wiU  appear  to  l»j 
composed  of  a  crowd  of  small  red  granulations,  lying  close  to  I 
each  other,  air  vesicles  clogged  up,  tldekened,  and  made  ret!  I?  | 
the  intbmmation.  Id  the  catarrhal  form  of  pneumonia  cflin- 
monly  seen  in  the  horse,  the  exudative  pix>duct«  are  mostly] 
accumulated  in  the  interior  of  the  air  vesicles,  but  in  the  J 
exudative  form  (croupous)  seen  in  the  ox,  and  in  cases  of  pleuio-J 
pneumonia  in  the  horse,  the  exuded  materiala  not  only  iBj 
the  air  vesicles  but  the  interstices  of  the  pulmonary  connactiw  j 
tissue. 

Suppuration  of  the  lung  is  a  more  advanced  state  of  ptf  j 
hepatization  j  the  lung  is  softer,  yellower,  and  more  pulpy,  but  the 
eouflition  is  nrjt  materially  distinct  from  the  others,  as  pus  cuH* 
are  present  in  the  advanced  stages  of  pneumonia,  and  the  diatiDC'  \ 
tion  between  softening,  gi^y  hepatization,  and  suppumtion  is  W!^ 
one  of  teims  than  of  reality.  Diffuse  suppuration  of  the  lungs  i^ 
not  rarely  witnessed  in  newly  calved  cows;  exposed  to  wetanJ 
cold,  it  runs  a  rapid  course,  terminating  fataDy  in  threjc  orfott^ 
days,  the  lungs  being  engorged  with  puriform  materials.    R  ^  • 
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fTemarlvable  tiling  that  suppuration  of  the  lungs  very  rarely  runs 

on  to  tl\e  formation  of  abscesses  when  tiie-  infUinimation  ia  not 

due  to  a  specific  cause,  such  as  jrlanders  or  pynDinia.     I  have 

Icertainly  seen  abscesses  in  the  lungs  of  both  oxen  and  horses, 

but   the   event  is   a  very  rare  one,  and  Sir  Thomas  Watsou 

endeavours  to  account  for  tlie  rarity  of  pulmonary  abscesses  in 

a  very  ingenious  manner.     He  says — '*  When  I  was  speaking  of 

aflammation  in  general,  I  pointed  out  to  you  the  remarkablo 

influence  which  the  presence  of  air  in  contact  with  the  inllamed 

part  has  in  accelerating  or  determining  the  event  of  suppuration. 

lIu  a  recent  cut  through  tlie  skin  tlie  admission  or  the  exclusion 

[of  tlie  air  to  the  cut  surface  will  make  all  tlie  difference  between 

[the  adhesive  and  the  suppurative  inflammation ;  and  so  in  other 

cases  which  I  then  mentioned,  and  will  not  now  trouble  you  by 

repeating.     Now  it  seems  to  me  tliat  the  same  principle  obtalng 

in  inflammation  of  the  hmg.    First,  there  is  an  effusion  of  serum 

ind  blood,  then  of  lymph  and  bhjod ;  but  the  air,  passing  into  the 

Burrouuding  sounder  tissue,  and  penetrating  for  a  time  even  the 

inflamed  portion  itself,  causes  the  suppurative  process  to  super- 

the  adhesive ;  and  so  no  wall  of  circumvallatiou  is  formed 

the  coagulable  lyrnpii,  as  is  the  case  in  areolar  tissue  when 

dot  accessible  by  the  aii^'* — (Watson's  Ledm^es,  page  81.) 

Gangi'cne  is  more  genemlly  a  rcisult  of  congestion  than  of 
inflammation  of  the  lungs,  but  its  occasional  occurrence  in  pneu- 
|k||}ionia  is  indisputable.     Sometimes  it  occupies  a  large  portiou 
^MDf  the  lung,  and   is  not  circumscribed,  sometimes   it  is   more 
^■imited.     Tlie  affected  parts  are  dark,  dirty  olive  or  greenish- 
brown  in  cohnir ;  fcetid  In  odour;  moist,  w^et,  and  diffluent  in 
^—jconsistence.     The  occurrence  of  mortification  has  been  ascribed 
^■to  thrombosis  occurring  in  the  branches  of  the  pulmonary  artery 
— (Huss,  Carswell)^ — and   to   the  destructive  effect  of  tlie  in- 
flammatory process  destroying  the  vitality  of  the  tissue,  or  to 
an  arrest  of  the  circulation  by  the  excessive  accumulation  of  its 

Iyroducts  in  the  interior  of  the  air  cells. 
Pneumonia  may  be  double  (bilateral)  or  single  (unilateral),  that 
B  to  say,  it  may  affect  one  or  both  lungs ;  double  pneumonia  is, 
iowever,  very  uncommon.  I  have  for  many  years  carefully 
loted  the  site  of  pneumonia,  and  have  found  that  the  inflamma- 
ion  is  much  more  commonly  situated  in  the  riglit  tlian  in  the 
eft  lung,  both  in  hoi"ses  and  in  cattle,  in  epizootic,  sporadic, 
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and  contagious  pneumonia;  that,  generally  speaTcing,  the  inflam- 
mation commences  in  the  inferior  portions  of  the  lungs  j  that  it 
invades  the  tissue  from  below,  upwards ;  that  in  all  cases  the 
bronchi  are  more  or  less  involved  in  the  inflammatory  process ; 
and  that  when  the  pneumonia  is  superficial,  the  pleura  partici- 
pates in  the  indamuuitory  process,  losing  its  normal  coloui-  and 
translucence,  becoming  opaque,  and  covered  with  a  layer  of 
fibrinous  material ;  that  the  exudation,  whether  it  be  into  the 
parenchyma  or  on  the  surface,  is  fibrinous.  When  the  disease 
originates  deeply  within  the  lung  substance,  the  pleurisy  may 
be  and  occasionally  is  absent 

Wlien  the  pulmonaiy  inflammation  terminates  in  resolution, 
or  a  gradual  return  of  the  lung  to  its  normal  condition ^ — and  this 
termination  is  the  most  frequent  one  in  ordinary  pneumonia, 
provided  the  animal  be  properly  treated— the  exudates  liquefy, 
undergo  fatty  degeneration  and  disintegration,  and  become  m 
altered  that  they  can  be  removed  by  absorption,  and  as  the  ' 
softened  matters  become  absorbed,  the  circulation  is  gradually 
restored,  and  the  lung  slowly  attains  its  normal  charac^ter. 

In  ghiuderous  pneumonia,  the  exuded  materials  are  trans- 
formed into  an  ichorous,  infecting,  puriform  fluid,  and  in  pleuro*! 
l)neumonia*bovina  contagiosa  they  undergo  a  caseous  change  J 
the  inflammatory  process  meanwhile  continuing  in  other  piorticiusl 
of  the  lungs  until  a  large  part  of  them  becomes  consolidated, 
impervious  to  air,  and  the  animal  dies  from  suffocation  and 
aiuemia. 

The  various  stages  of  pneumonia  are  manifested  by  certain 
sounds  detectable  by  the  ear  when  applied  to  the  sides  of  the 
chest.  In  tlie  tii'st  st^ige,  and  previous  to  the  occurrence  of  much 
engorgement,  a  crackling  soimd  is  heard,  mingling  with 
vesicular  nmrmur,  over  the  inflamed  part ;  the  sound  is  of  th^ 
suitdlest  and  tiuest  kind  of  crepit-ation,  similar  to  that  emitt 
by  salt  wiien  thrown  on  hot  coals.  As  the  inflammation  ad- 
vances the  cx'Cpitatious  become  more  and  more  pronounced,  unti^ 
tlicy  entirely  supersede  the  vesicular  murmur.  These  crepitatioi] 
do  not  remain  long;  they  are  superseded  either  by  a  return  of  the 
vesicular  murmur,  indicating  the  resolution  of  the  ioflammation 
liy  a  tubular  sound,  or  an  entire  absence  of  sound.- 
AnscuUaiion.) 
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ETIOLOGY. 

The  causes  of  pneumonia  are  similar  to  those  of  broncliitis, 

laryngitis,  &c.,  namely,  exposure  to  culd  and  wet,  sudden  chills, 

and  housing  in  very  cold,  drauglity  stables.     Horses  kept  in  ill- 

I  ventilated  stables  are  undoubtedly  rendered  susceptible  to  many 

iliseases,  and  to  pneumonia  amongst  the  rest,  but  they  will  bear 

impure  air  even  better  thou  cold  draughts   blowing   directly 

[upon  tljem.     I  have  repeatedly  observed  that  the  slightest  cold 

I  contracted  by  a  horse  kept  in  a  draughty  stable  has  ahiiost  in- 

[variably  been  succeeded  by  pneumonia,  and  that  if  the  animal 

I  were  not  removed  to  a  more  comfortable  situation  the  disease 

I  tended  to  a  fatal  termination.     It  has  already  been  stated  that 

[inflammation  may  succeed  the  congestive  condition  induced  by 

severe  exeition ;  it  may  also  be  induced  by  irritating  gases ; 

smoke  of  burning  hay  and  straw ;  foreign  bodies  entering  the 

lungs  from  the  bronchi,  examples  of  which  are  not  uncommon 

in  cows,  as  sequekc  to  parturient  apoplexy,  where  medicine  finds 

its  way  into  the  trachea  and  bronchial  tubes,  and  iu  horses  choked 

by  irritating  and  powerful  remedies,  such  as  ammonia. 

Direct  injuries  to  the  lung  through  wounds  in  the  thoracic 

walls  are  not  always  succeeded  by  much  inflammation,  the  lunga 

appearing  to  have  remarkable  powers  of  recovery  from  direct 

.injury,  provided  it  he  not  crushed,  or  that  foreign  bodies  or 

[extravasated  blood  are  not  forced  into  the  wound  in  its  tissue. 

Pneumonia  may  also  be  induced  by  any  material  altering  the 

I  composition  of  the  blood,  epizootic  influences,  purpum,  anthrax  ; 

I  accidental  products  accumulating  in  the  blood;  mechanical  or 

[solid  materials  (tlirombi)  formed  elsewhere,  and  conveyed  to 

tlie  lungs  by  the  blood,  as  in  plilebitis ;  infecting  influences  of 

*  materials  conveyed  to  the  lungs,  as  in  pyaemia  or  glanders.  It 
may  be  the  result  of  passive  congestion  arising  from  disease  of 
ithe  heart  or  weakness  of  the  circulation,  induced  by  exhausting 
diseases  or  old  age ;  or  it  may  be  the  localization  of  a  specific 
disease,  as  in  pleuro-pneumonia  contagiosa. 

I  The  symptoms  of  pneumonia,  namely,  the  greatly  accelerated 
inspiratory  movements,  oppressed  pulse,  and  other  signs  of 
excitement  described  by  Youatt,  Gamgee,  and  others,  are  not  by 
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any  means  diagnostic  of  pulmonary  inflammation.  In  man7 
cases  the  breatliing  in  tlie  earlier  stages  is  not  difficult,  and  one 
ia  often  surprised  upon  auscultating  the  chest  to  find  that  con- 
solidation has  proceeded  to  a  great  extent  without  any  very 
distinct  symptoms  having  been  presented* 

In  tlie  earlier  stages,  the  symptoms  are  acceleration  of  the 
pulse ;  in  very  many  instances  it  M^ill  average  eighty  beats  per 
minnte ;  liotneas  of  the  mouth,  and  elevation  of  the  temperature 
to  103^  104*  or  even  106,**;  there  is  a  dr}^  dull  cough,  coldness 
of  the  extremities,  and  some  degree  of  rigor.    In  some  instances 
the  disease  is  ushered  in  by  a  severe  rigor,  succeeded  by  a  hot 
stage;  the  mucous  membranes  are  red  and  injected,  the  con- 
junctivae pi-esenting  sonic^times  a  rusty  yellow  tinge ;  the  animal 
does  not  lie  down,  and  if  loose  wanders  occasionally  al>out  in  a 
dull,  depressed  manner,  now  and  then  eating  a  moutliful  of  fooii 
It  is  stated  that  the  animal  stands  with  its  limbs  outstretched 
and  head  protruded,     I  have,  however,  failed  to  observe  this, 
except  in  very  acute  and  congestive  cases,  until  the  disease  haa 
made  considerable  progress.     Tliere  is  some  degree  of  constipa- 
tion, but  the  faeces  are  mixed  with  Ihikes  of  mucus ;  the  bowels 
are  irritable,  and  do  not  tolerate  purgatives.     If  complicated 
with  pleurisy,  the  breailiiog  is  mom  distressed,  abdominal,  and 
painful,  but  in  pure  pneumonia  there  is  an  absence  of  any  very 
painful  symptoms.     I   have   carefully  noted  the  breatliing 
many  cases  of  pneumonia,  and  found  that  the  respiratory  move 
ments  may  not  be  above  twenty  per  minute  for  several  day 
after  attack^ — a  diflerence  so  slight  from  the  normal  number,  that 
one  is  apt  to  overlook  it  altogether.     The  observations  of  Dr.  W,. 
Gairdner,  tliat  "  the  dyspna^a  oi  pure  pneumonia  is  a  mere  accei 
ration  of  the  respimtion,  without  any  of  the  heaving  or  str 
inspiration  observed  in   bronchitis,  or  in  cases  when  the  tv 
diseases  are  combined/'  hold  good  both  in  horses  and  cattle ;  but 
congestive  paroxysms  are  not  at  all  infrequent  dnring  the  pro- 
gress of  the  malady,  during  %vhicli  the  breathing  is  not  only 
greatly  accelerated,  but  also  laborious  and  distressed.     As  the 
disease  advances,  tlie  respiratory  movements  become  somewhat 
accelerated,  until  the  period  of  crisis,  \vhon  usually  the  breathL 
becomes  much  quickened.     As  a  clinical  fact,  it  may  be  stat 
that  the  fever  continues  for  some  days — five,eiglit,  or  sometimes 
longer — and  that  it  then  gradually  subsides,  the  pulse  fallir 
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Beveml  beats  per  minute,  the  mouth  becoming  cool,  tbe  elevation 
of  the  temperature  gmduaHy  subsiding,  the  appetite  retuniing; 
the  secretion  of  urine,  which  during  tlie  febrile  period  had  been 
scanty,  of  a  high  specific  gravity,  loaded  with  urea,  and  deficient 
in  chlorides,  is  now  abundant  Whilst  these  symptoms  of  re- 
turning health  are  becoming  apparent,  it  will  be  found  that  the 
respiratory  movements  are  increased  in  rapidity,  and  auacultation 
will  reveal  the  fact  that  consolidation  of  the  lung  increases  dur- 
ing the  subsidence  of  the  febrile  symptoms. 

This  had  led  some  pathologists  to  conclude  that  pneumonia  is 
a  specific  fever,  terminating  by  an  exudation  into  the  lung  tissue, 
in  the  same  manner  as  variolous  fever  terminates  in  an  eruption 
on  the  skin.  I  cannot  agree  with  this  view,  inasmuch  as  the 
pneumonia  is  a  concomitant  condition  from  the  commencement, 
and  I  look  upon  the  exudative  process  as  affoKling  relief  to  tho 
febrile  symptoms,  in  the  same  manner  as  an  ordinary  swelling 
gives  relief  in  such  diseases  as  lymphangitis  and  ordinary 
inflammation  of  areolar  tissue. 

It  will  be  seen  that  pneumonia  is  dangerous  during  two  stages: 
first,  during  the  early  fever,  ^vhicli  may  destroy  life  by  its 
intensity ;  and,  secondly,  during  the  period  of  lung  hepatization, 
which  may  prove  fatal  by  so  altering  the  lung  tissue  as  to  pro- 
duce suflbcation. 

These,  then,  are  the  two  periods  during  which  the  practitioner 
has  to  exercise  his  skill  and  care.  In  some  instances  death  may 
occur  subsequent  to  the  consolidative  stage  from  rapid  deli- 
quescence of  the  inflammatory  prmlucts,  extensive  suppuration, 
or  contamination  of  the  blood  by  degraded  exudates  absorbed 
into  the  circulation. 

In  human  medicine,  the  absence  of  the  chlorides  in  the  urine 
during  the  earlier  stages,  and  tlieir  return  in  increased  quantities 
in  the  convalescent  stage,  is  looked  upon  as  of  great  importance. 
This  is  a  matter  which  requii-es  further  observations  in  veteri- 
nary practice.  In  some  instances,  a  discharge  of  a  rusty-tinged 
more  or  less  viscid  material  from  tlie  nose  is  observed  in 
the  horse.  This  is  sometimes  streaked  with  Idood  ;  it  is  not, 
however,  a  constant  symptom,  as  in  all  prolmbiHty  much  of 
what  might  be  expectorated  by  the  human  being  is  swallowed 
by  the  lower  animals.  The  character  of  the  discharge  is  signifi- 
cant; in  bronchitis  and  catarrhal  pneumonia  it  is  more  or  less 
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purulent,  and  if  excessive,  indicates  a  condition  of  great 
danger.  In  croupous  pneumonia  it  is  amber  coloured,  viscid, 
but  not  abundant. 

It  is  agreed  upon  by  all  observers  that  a  horse  will  not  lie  down 
during  the  intensity  of  any  chest  disease.  This  is  not  a  diagnc^stic 
sign  of  any  particular  affection  of  the  horse,  as  it  will  per- 
sistently stand  while  su fieri ng  from  many  otiier  maladies. 

The  ox  will  lie  on  the  sternum  during  all  the  stages  of  puU 
monarj'  diseases. 

When  the  breathing  is  very  rapid,  the  horse  will  stand  with^ 
the  elbows  turned  outwards,  and  the  toes  turned  inwards 
great  prostration  succeeds,  the  position  of  the  limbs  is  altered.' 
It  wil!  then  stretch  its  feet  apart ;  the  elbows  will  be  turned 
inwards,  and  it  will  balance  the  trunk  upon  the  extremities. 

The  pidse  of  pneumonia  is  ver}^  variable ;  sometimes  full,  with 
a  degree  of  hardness  ;  sometimes  full  and  soft;  at  other  times  it 
is  small,  irregular,  intermittent,  or  double — the  latter  condidoi 
marking  a  congestive  condition  of  the  pulmonary  vessels 
right  side  of  the  heart  and  veins,  as  well  as  an  amemic  si 
of  the  arterial  system. 

In  oidinary  pneumonia,  mnning  its  course  to  a  favourable 
mination,the  period  of  consolidation,  whicli  is  indicated  by  absence' 
of  sound,  or  a  small  degree  of  tubular  breathing,  is  succeeded  by 
the  advent  of  secondary  and  larger  crepitations,  which  increase 
in  number  and  intensity  for  two  or  tliree  days,  then,  gradually 
diminishing,  are  superseded  by  the  normal  respirat-ory  sounds. 

To  sum  up,  it  may  be  stated  that  the  diagnostic  signs  are  those 
revealed  by  auscultation  and  percussion.  First  of  all,  small 
crepitations,  indicating  injection  of  the  nutrient  arteries  and 
dryness  of  the  lung  tissue;  secondly,  tubular  breathing, 
absence  of  sound,  indicative  of  engorgement  and  consolidatioai 
and  thirdly,  the  reappearance  of  the  crepitations,  now  of 
larger  character,  pointing  out  that  the  exudate  is  undergo; 
metaniorphosis,  and  becoming  absorbed. 

The  secondary  crepitations  are  sometimes  of  a  bubbling  chi 
acter,  and  if  associated  with  sunken  eyes,  a  \iTinkled  expression, 
and  feebleness  of  the  pulse,  indicate  a  condition  of  great  gravity, 
either  of  extensive  suppuration  or  of  moist  gangrene.  Both  these 
conditions  may  be  associated  with  fo^tor  of  the  breath,  the  latter 
particularly  being  accompanied  by  a  horrible  odour. 
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of  pneumonia,  increased  diilness  is 


During  all   the 

elicited  by  percussion. 

Inflammation  of  both  lungs,  or  double  pneumonia,  must  be 
regarded  as  a  source  of  very  serious  danger  from  the  great  im- 
pediment it  presents  to  the  breathing,  and  deaths  from  it  are 
much  more  numerous  than  from  the  single  fona.  It  is,  how- 
ever, veiy  rarely  met  with. 

Pneumonia  is  sometiraes  latent,  and  may  remain  undiscovered 
perhaps  until  after  the  aniraals  death.  In  all  cases  of  ill -defined 
maladies,  it  is  necessary  that  the  chest  be  thoroughly  examined, 
when  disease  of  a  very  grave  nature  may  occasionally  be  detected, 
although  the  animal  has  never  presented  any  very  evident  signs 
of  serious  lung  disease. 

During  the  prevalence  of  epizootics,  pneumonia  is  apt  to 
assume  a  marked  adynamic  or  typhoid  form,  attended  with  an 
early  breaking  down  of  the  pulmonary  tissue.  This  is,  however, 
rare»  and  the  most  common  form  of  che^t  disease  met  with  is 
a  combination  of  pneumonia  with  pleurisy,  in  which  the  symp- 
toms of  both  diseases  are  inseparably  blended. 

Acute  pneumonia,  especially  if  associated  with  bronchitis,  is 
sometimes  complicated  with  laminitb  or  inflammation  of  the 
feet.* — (See  Pnna'ples  and  Practice  of  Veterinary  Sitrffcn/.) 
Acute  inflammation  may  terminate  in  a  chronic  form  of  pneu- 
monia, in  whicli  the  inttajunmtory  proilucts  undergo  fibrous  or 
caseous  degeneration,  keeping  up  a  continued  degree  of  irritation, 
unfitting  the  animal  for  work,  and  gradually  destroying  life  by 
inducing  antemia,  glandei-s,  or  liydrothorax.  The  symptoms  of 
non-contagious  pneumonia  and  pleuropneumonia  in  the  ox  are 
much  more  acute  than  those  of  pleuro-pneumonia  contagiosa, 

Hanwpttfsis,  or  bleeding  from  the  lungs,  is  not  generally  asso- 
ciated with  pneumonia,  but  may  be  witnessed  in  congestion, 
accidental  rupture  of  vesseU^  glantters,  purpura,  and  in  a  passive 
form  in  some  epizootic  disease  or  influenza ;  in  which  case  I 
have  seen  the  blood  of  a  dark  colour,  and  not  frothy  as  iu  ordi- 
nary haemoptysis. 


TRKATMEKT. 


Bleeding, — The  abstraction  of  blood  was  considered  the  sheet- 
anchor  in  pneumonia.    Percivall  says — **  I  will  take  it  for  granted 
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that  pneunxony,  either  in  its  congestive  or  inflammatory  form, 
has  set  in  ;  wliich  heingthe  case,  it  becomes  the  imperative  duty 
of  the  practitioner,  witliout  any  regard  whatever  as  to  the  state  ' 
of  the  pulse  or  the  condition  of  his  patient,  to  abstract  blood  tbe  ' 
Baoment  he  is  called  in.     Generally  speaking,  a  Lirge  orifice  in 
the  jugular  vein  is  to  be  preferred  to  a  small  one;  in  cases  of 
inimiiient  danger  it  is  absolntely  indispensable.     The  quantity 
of  blcKid  to  be  abstracted  must  be  as  great  as  the  patient  will 
bear ;  and  our  sure  guide  in  this  is  tlie  effect  which  the  efflux  of  j 
blood  has  ufKjn  the  pulse  at  the  jaw.    While  the  blood  is  flowing^j 
keep  your  fingers  applied  upon  the  submaxillary  artery ;  so  long! 
as  you  feel  that  pulsating,  so  long  may  the  stream  of  blood  beJ 
continued  ;  but  the  instant  the  vessel  collapses  under  the  pre^ure 
of  the  tiiigers,  and  pulsation  is  no  more  preceptible>  let  the  blood-j 
can  be  removed  and  the  vein  pinned  up.     •     .     ♦     The  quaiititj 
of  blood  we  shall  be  able  to  draw  on  the  first  occasion  Vii 
vary  in  different  subjects  and  under  modified  circumstances; 
may  amount  to  a  couple  of  gallons,  it  may  not  exceed  a  couple  i 
quarts.     .     »     ,     A  second  blood-letting  is  often  borne  bett^ 
than  a  first,     Wlien  the  quantity  taken  in  the  first  instance  h^ 
has  been  but  small  and  inadequate,  if  we  will  only  wait  a  fe^ 
hours  until  reaction  appears  to  have  taken  place,  we  shall  con 
mouly  be  able  fully  to  accomplish  our  object.     Six,  twelve,  ( 
twenty-four  hours  after  the  first  full  blood-letting,  guided  by  the 
exigencies  of  the  case,  principally  by  the  state  of  the  breatliiii 
and  pulse,  it  may  become   necessary  to  repeat  the  bleediiiii 
regidating  the  quantity,  as  before,  by  the  perception  of  the  pu 
at  the  jaw.     I  have  found  it  requisite  to  bleed  tlirice  during 
first  eighteen  hours.*' — (PerciVx\.ll's  Hippopatholo(jy,)     This 
the  belief  and  doctrine  not  only  of  Percivall,  Youatt,  and  oth< 
but  of  Professor  Dick,  who  taught  and  maintained  its  cori'ectni 
up  to  the  time  of  Ids  death.     A  glance  at  the  pathology  of  tlw 
disease,  no  less  than  actual  statistics,  will  enable  any  unpi 
judiced  observer  at  once  to  see  the  fallacy  of  the  doctrine ; 
veterinary  surgeons,  with  but  few  exceptions,  have  been  long 
convinced  that  bleeding  most  materially  increases  the  mortality 
of  the  disease.     The  experience  of  the  medical  profession  has 
led  them  also  to  arrive  at  a  similar  opinion,  and  Dr.  Wilson  Fox. 
in  Eeynolds'  Sf/skm  of  Medicine^  sums  up  tlie  conclusions  upon 
this  head  as  follows : — 
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**  (1.)  That  indiscrimiuate  bleeding  immensely  increases  the 
mortality  of  the  disease. 

**  (i)  That  it  is  especially  fatal  in  old  people  and  young 
children,  in  patients  of  exhausted  constitutions,  and  in  those 
suflering  from  chronic  diseases,  and  particularly  in  Bright*8 
disease. 

•*  (3,)  Tlmt  it  is  absolutely  unnecessary  in  the  majority  of 
cases  of  young  adults  and  also  young  children, 

"  (4)  That  in  the  vast  majority  of  cases  it  has  no  influence 
whatever  either  in  cutting  short  the  disease,  or  in  lessening  its 
duration  or  diminishing  the  pyrexia,  but  that  occasionally  these 
results  appear  to  follow^  its  use  when  practised  early, 

"  (5*)  That  in  the  majority  of  cases  it  hinders  the  critical  fall 
of  temperature  and  delays  convalescence. 

"  (6.)  That  in  tlie  majority  of  cases,  as  shown  especially  by 
Dr.  Bennett's  and  Dietl's  data,  recovery  is  equally,  if  not  more 
rapid,  when  it  is  not  pmctised  as  when  it  is  resorted  to* 

"  (7.)  That  in  a  few  cases  a  moderate  venesection  may  be 
necessary  in  the  early  stages  to  avert  immediate  danger  of  death 
from  asphyxia," 

The  above  conclusions  have  reference  to  moderate  bleeding 
only,  repeated  bleedings  being  condemned  by  Dr.  Fox  as  "  a 
Bystem  whose  impropriety  it  is  scarcely  needful  to  discuss 
further." 

Bleeding,  then,  can  only  be  safely  practised  in  the  very  earliest 
gtages  of  a  few  exceptional  cases,  in  which  symptoms  of  dyspncea 
arc  very  urgent ;  and  even  then  it  must  not  be  pushed  so  as  to 
debilitate,  for  more  horses  die  from  the  prostration  of  strength 
at  later  periods  than  from  the  occasional  suffocative  effects  of  the 
earlier  and  congestive  stages, 

■  Bleeding  in  some  cases,  no  matter  when  it  is  practised,  seems 
™  to  afford  a  relief  to  the  breathing,  but  this  effect  is  only  tem- 
porary, and  disappears  in  a  very  short  time,  the  rapidity  of  the 

K  respimtory  movements  in  pneumonia  being  dependent  on  u'denm 
^  or  consolidation,  conditions  upon  which  the  withdrawal  of  blood 
can  have  but  little  or  no  effect. 

Convinced  of  the  inutility  and  danger  of  venesection,  many 
^  veterinarians,  undoubtedly  influenced  by  the  teaching  of  Dr, 
H  Tod,  feU  into  the  other  extreme,  and  treat-ed  pneumonia  by  lai^e 

■  and  repeated  doses  of  stimulants*     What  possible  good  effect 
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this  kind  of  treatment  has  upon  an  ordinary  case  of  pnetimonia  ■ 
is  beyond  my  compreliension ;  it  can  only  add  to  the  irritation 
of  the  inflamed  part,  and  increase  the  amount  of  exudation,  if 
pursued  in  the  earlier  stages.     I  have  seen  it  extensively  tried  J 
and  must  confess  the  results  have  been  anything  but  satisfactory.  1 
In  the  later  stages,  during  the  deliquescence  and  al>sorption  oil 
the  exudate,  if  the  pulse  be  small,  or  in  any  degree  presenting 
the  double  or  dicrotonous  chamcter,  when  the  system  is  defl 
pressed  by  the  obnoxious  effects  of  large  quantities  of  etlet* 
materials  in  the  blood,  moderate  doses  of  stimulants  are  botB 
necessary  and  beneficiab    The  practitioner  should,  however,  waiP 
until  the  consolidate ve  stage  has  to  some  extent  disappeared, 
and  secondary  crepitations  established.     Eour  or  six  ounces  of 
whisky  or  brandy  may  then  be  given  two  or  three  times  a  day ; 
not  every  hour,  as   recommended  by  some  practitioners.    Tbe 
effect  of  the  first  doses  must  he  carefully  noted ;  if  they  stimulate 
the  appetite,  they  are  to  be  repeated;  but  if  they  cause  distress 
in  the  breathing,  or  any  signs  of  exacerbation,  tliey  are  to  be 
discontinued. 

During  the  pyrexia  from  seven  to  ten  drops  of  Fleming^^ 
tincture  of  aconite  may  be  given  with  advantage.  It  appears  1 
exercise  a  beneficial  influence,  allaying  irritation  and  lowerii] 
the  temperature  both  in  hoi'aes  and  cattle,  and  is  to  be  preferre 
to  opium,  belladonna,  or  any  other  sedative.  In  the  dog*  th 
hydrate  of  chloral  is  to  Ije  preferred  to  aconite.  The  bromide  i 
potassium  or  ammonium  also  exercise  a  calmative  effect,  ai] 
may  be  given  to  all  animals  in  suitable  but  not  large  dose^. 

Calomel,  opium,  digitalis,  tartar  emetic,  seem  to  have  no  effe 
in  curtailing  the  dumtion  of  the  malady.     Opium  is  only  i 
sible  when  the  pneumonia  is  associated  with  pleuritic  pain* 

Purgatives  are  inadmissible  in  the  horse  on  account  of  tl 
sympathetic  and  initable  condition  of  the  alimentary  mucou 
membrane. 

If  constipation  be  extreme,  enemas,  or  a  small  dose  of  ofl,  ai^ 
to  be  preferred  to  the  more  active  cathartics.  Aloes  is  contra- 
indicated,  and  should  never  be  given.  In  horned  cattle  a  saline 
cathartic  may  be  given  in  the  early  stages,  for  the  purpose  of 
unloading  tlie  stomachs  and  alimentary  canal,  and  thus  give 
greater  freedom  to  the  respiratory  movements. 

Nitrate  of  potash  given  dissolved  in   the  animal^s 
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ter  seems  to  diminish  the  amount  of  exudation,  and  modify 

Itbe  fibrinous  condition  of  the    blood*      It  has  also  a  cooling 

or  deU^rgent  effect  npon  the  system  f^enerally,  modifying   the 

pjTexia,  and,  by  acting  upon  the  kidneys,  assists  in  t!te  excre- 

ton  of  effete  materials  from  the  blood.      In  some  instances, 

|wticularly  whtm  the  kidneys  remain  torpid,  its  diuretic  effect  is 

increased  by  a  few  doses  of  colcbieum.     But  the  administration 

of  the  nitre  or  the  colchiciim  sliould  not  be  persevered  in  too 

Iwig,  as  they  both  tend  to  debilitate,  and  whenever  free  diuresis 

is  established,  they  should  be  discontinuei     In  some  instances, 

particularly  if  the  patient  be  debilitated  or  out  of  condition, 

upirits  of  nitrous  ether  may  be  substituted  for  the  potash  salt 

Bursters. — For  many  years  I  have  held  that  the  application  of 
tlic  so-called  counter-irritants,  whether  they  be  caniharidine 
Uisters,  mustani,  turpentine,  or  any  other  powerful  irritant,  is 
not  only  useless  but  dangerous  in  the  earlier  stages,  and  uncalled 
for  when  convalescence  is  progressing  favourably. 

In  the  earlier  stages,  they  add  to  the  distress,  prevent  the 
freedom  of  the  respirator}^  movements,  and  increase  both  the 
feverand  fibrinous  condition  of  the  blood ;  and  large  cantharides 
blisters,  the  cantbaridine  of  wbich  is  absorbed  into  the  blood, 
iuduce  a  condition  of  bh>od  poisoning  cbaracterii^ed  by  albumi- 
nuria and  great  prostration,  and  by  irritating  the  urinaiy  pas- 
wges  increiise  both  the  distress  and  the  fever.     I  am  glad  to 
find  that  this  conclusion — a  conclusion,  I  may  state,  wiiich  has 
'net  with  much  opposition — is  endorsed  by  physicians-     Dr. 
Wilson  Fox  says — "  Blisters,  in  the  earlier  stages  of  pneumonia, 
J  to  be  considered  as  both  useless  and  as  greatly  increasing 
wje  distress  of  the  patient.     When   resolution  is  progressing 
ftvourably,  they  also  appear  to  be  quite  unnecessary.     In  a  few 
1  when  resolution  is  delayed,  or  when  there  is  evidence  of  a 
amount  of  pleuritic  effusion,  they  may,  I  believe,  in  adults 
^*6  occasionally' employed  with  apparent  advantage.    In  children 
J  tbey  are  almost  invariably  inapplicable.    Warm  fomentations  or 
[Poultices  to  the  sides  often  give  great  relief  to  the  pain,     I  have 
r  y  no  means  satisfied  myself  that  any  advantage  accraes  during 
^He  acuter  stages  from  any  more  irritant  applications,  w^hether 
bustard  or  turpentine,  though  in  cases  of  threatening  collapse,  or 
^lien  dyspnoea  is  severe,  they  have  occasionally  appeared  to 
^flbrd  relie£" — (See  Reynolds'  SysUm  o/Medicine^  vol.  iii.,  p.  701.) 
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In  the  horse  the  applicAtion  of  either  muatarj  or  turpentine 
catises  VL»iy  gi-eat  distress,  a  high  state  of  excitement,  an  increasij 
of  the  febrile  disturbaEce,  and  often  tends  to  hasten  a  fatal 
tenniiiation.  For  these  reasons  the  indiscriminate  employmeufc 
of  such  remedies  is  highly  condemnable.  Warm  fomeatatioii!5;  tj> 
the  sides,  however,  afford  rehef ;  and  they  should  be  persist€iitiy 
employed  iu  all  cases  marked  with  rapidity  or  distressful 
breathing. 

When  the  extremities  remain  very  cold,  the  return  of  waraitli 
and  circulation  will  be  much  assisted  by  frictions,  or  the  apphca- 
tion  of  a  mild  embrocation  and  bandages ;  and*  t-o  sura  up,  it  mi 
be  stated  that  the  successful  treatment  of  pneumonia  cousii 
in  the  following  essentials : — 1st.  Placing  the  patient  in  a  well 
ventilated  loose  box,  where  the  air  is  pure,  abundant,  but  not 
too  cokL  The  necessity  of  pureness  of  air  will  he  uudei^tood  b; 
reference  to  the  observations  of  Sir  Thos,  Watson  quoted 
page  559.  If  the  air  be  impure,  suppuration  of  the  lungs  to 
extreme  extent  will  be  apt  to  be  established,  as  impure  air  coa- 
tains  organic  germs  in  great  abundance,  and  these,  gaining  acc" 
to  the  inflamed  part,  increase  the  tendency  to  the  formation 
pus.  In  the  winter  montlis,  especially  if  the  weather  be  cold, 
have  noticed  that  coldness  of  the  air  increases  the  pulmonary 
inflammation,  and  that  after  a  very  cold  night  an  animal  has 
been  in  a  state  of  approaching  collapse  in  the  morning.  To 
prevent  the  occurrence  of  the  mortality  frum  the  above  cai 
veterinary  estalJishmeuts  ought  to  be  furnished  with  1 
boxes,  where  the  air  can  be  artificially  w^anued  to  a  temperat 
of  at  least  lO''  F.  2iL  The  surface  of  the  body,  extremit; 
and  head  are  to  be  kept  warm  by  suitable,  but  not  too  hea 
clotlung ;  frictionSi  and  the  application  of  non-irritating  sti 
lants  to  the  extremities,  being  useful  in  cases  where  they 
deatldy  cold.  Sd.  The  horse  is  to  be  allowed  as  much 
water  as  it  wuU  drink ;  but  it  is  not  advisable'  to  allow  it 
drink  a  large  quantity  at  once»  If  it  he  permitted  free  access 
water  whenever  it  pleases,  by  placing  it  in  its  box  or  stall, 
will  genemlly  partake  of  it  in  sufficient  but  not  over-abund: 
quantity.  4ih.  The  febrile  condition  must  be  treated  according 
to  the  intensity  of  the  symptoms.  If  the  fever  be  high,  aconite 
and  nitrate  of  potash  are  to  be  administered,  but  if,  on  tlie 
trary,  the  fever  be  of  au  adynamic  type,  carbonate  of  ammoi 
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with  camphor  may  be  given  in  the  form  of  a  ball,  in  addition  to 
the  potash  nitrate,  bih.  If  the  bowels  be  constipated  they  are 
to  be  carefully  regulated  by  a  moderate  dose  of  oil,  and  by 
enemas,  ^rlh  During  resolution  of  the  inflammation  care 
ust  be  taken  that  nothing  l>e   done   to  check   the  action  of 

he  excretory  organs.  Should  moderate  diarrhica  or  increased 
diuresis  come  on,  they  are  on  no  account  to  be  checked,  as  they 
are  merely  cntieal  discharges,  whereby  the  eflete  materials  in 
the  bhiod  are  eUminated  fmm  the  economy.     1th  In  the  earlier 

itages  the  food  is  to  be  simple,  laxative,  cooling,  and  nutritious. 

ran  and  boiled  linseed  mashes,  a  moderate  allowance  of  good 

hay,  root^  if  in  winter,  or  grass  if  in  summer.     During  the  later 

itages  strong  food,  as  oats,  beans»  with  grass  or  roots,  are  to 
te  allowed  in  moderation;  and  sliould  the  appetite  be  bad, 
stomachic  Etimnlants,  as  spirits  of  nitrous  ether,  witli  gentian  or 
nux  vomica,  are  useful  adjuncts  ;  but  should  the  patient  refuse 
to  feed,  milk  and  eggs  are  to  be  freely  supplied.  This  it  will 
drink  if  stinted  in  its  water  ;  it  sliould  never  be  forced  upon 
it  by  horning,  nor  should  gruels,  hay  tea,  large  doses  of  ale, 
porter,  &c,,  be  forced  upon  it. 

I  may  state,  in  conclusion,  that  in  all  cases  wliere  depression 
and  debility  are  prominent  symptoms,  with  a  small,  feeble, 
rapid  pulse,  stimulants  shouhl  be  cautiously  used,  and  if  after  a 
few  doses  they  appear  to  do  no  good,  they  are  to  be  discontinued, 
and  the  case  left  witliout  much  meddling  or  interference ;  and 
that  bleeding  is  but  rarely  called  for,  and  only  in  case^  where 
the  dyspnoea  is  great,  and  the  danger  to  life  immineuL  Even 
then  it  is  not  to  be  pushed  to  tlie  extreme  I'ecommendcd  by  some 
^vrite^3  and  teachers. 


^m 


d 


CHAPTER    LIII. 

SPORADIC   DISEASES— am/inwei. 

(III.)  LOCAL  DISEASES— con^mueJ. 

(/.)  DISEASES  OF  THE  RESPIRATORY  ORGANS— cordinued. 

PLEURISY— PLEURmS. 

Inflammation,  partial  or  general,  of  the  serous  membrane  that 
lines  the  ca\dty  and  covers  the  viscera  of  the  thorax,  attended 
with  effusion  of  serum,  exudation  of  lymph,  or,  rarely,  the 
formation  of  pus. 

Pleuritis,  or  a  combination  of  it  with  pneumonia,  is  the  most 
common  form  of  chest  inflammation  met  with  during  the  pre- 
valence of  the  easterly  winds  of  spring  and  early  summer,  and 
has  been  fully  described  at  page  846. 

In  the  lower  animals,  exposure  to  cold  is  the  most  common 
cause  of  pleurisy.  It  has  followed  clipping  when  an  animal 
has  been  exposed  to  cold,  and  Duvieusart  states  that  he  has 
seen  three  hundred  cases  of  pleurisy  in  a  flock  of  sheep  shorn  in 
February,  thirty  of  which  died. — (Gamgee's  Domestic  Animak.) 
It  will  sound  strange  to  veterinary  surgeons  to  be  told  that  cold 
is  now  believed  to  have  no  effect  in  causing  pleurisy  in  the 
human  being  :  such,  however,  is  the  belief 

Undoubtedly  pleuritis  in  the  horse  often  partakes  of  a  rheu- 
matic  character ;  the  inflammation  being  induced  by  the  same 
cause — cold — and  assuming  a  similar  metastatic  type  and 
character,  changing  its  seat  from  the  pleura,  sometimes  to  the 
pericardium,  endocardium,  or  to  the  ligamentous  or  tendinous 
structures  of  the  extremities.  In  more  than  one  instance  navi- 
cular disease  has  succeeded  an  attack  of  pleurisy,  and  I  have 
one  specimen  in  my  possession  showing  ossification  of  the  heart, 
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caries  and  eburnation  of  the  navicular  bone,  as  results  of  acute 

I  navicular  arthritis  succeeding  an  attack  of  rheumatic  pleurisy. 
At  the  outset  the  iiiflammatorj  pheuoraeua  coiumence  in  tlie 
subpleural  tissue,  the  blood-vessels  of  which  become  congested. 
At  first  the  congestion  presents  an  irregularly  spotted  appear- 
ance ;  the  spots,  however,  multiply  rapidly,  aud  the  red  colour 
becomes  difliise  by  their  confluence. 

lu  other  instances  the  pleural  surfiice  presents  a  streaky 
appearance,  whilst  in  others  tlie  whole  of  the  pleura,  pulmonalis 
and  costalis,  presents  a  bright  red  congested  appearance  over  its 
surface.  The  secretion  of  the  pleural  surfaces  is  at  fii-st  sus- 
fiended,  and  if  the  ear  be  applied  to  the  side  of  tliis  stage  a  dry 
■  friction  sound  will  be  heard. 

"      The  dryness  of  the  membrane  is  very  shortly  succeeded  by 
effusion  of  serum,  aud  the  formation  of  an  exudate  which  has  a 

(tendency  to  become  organized  into  a  false  membrane,  causing 
the  adhesion  of  the  two  pleural  surfaces. 
It  is  important  that  the  time  in  which  these  false  membranes 
may  be  formed  be  clearly  ascertained.  The  experiments  of 
Andral  throw  some  light  upon  this  subject,  which  is  important 
to  the  veterinarian  as  a  question  of  jurisprudence. 

Andral  made  experiments   upon  the   pleum   of  rabbits   by 
^injecting  acetic  acid  into  them. 

B     He  sometimes  found  at  the  end  of  nineteen  hours  soft,  thin, 

false  membranes,  traversed  by  numerous  anastomosing  red  lines. 

In  other  rabbits,  placed  under  circumstances  which  appear  to 

he  exactly  similar,  no  such  result  liad  taken  place  at  the  end  of 

a  much  longer  period ;  and  tlie  pleura  contained  only  a  serous 

■  or  puriform  liquid,  mixed  with  unorganized  flakes  of  lymph. 
Experiments  performed  by  myself  upon  healthy  subjects 
(horses)  in  1S74  proved  that  a  false  membrane,  presenting  some 
degree  of  organization,  may  be  found  in  twenty-four  hours  after 
the  injection  of  an  irritant  into  tlie  pleural  sac,  and  that  the 
puriform  appearance  mentioned  by  Andral  is  an  evidence  of  an 
inflammation  of  longer  standing,  arising  from  degeneration  of  the 
inflammator)''  products. 

It  may  be  briefly  stilted  that  all  cases  of  pleuritis  terminate 
not  only  in  tlie  formation  of  a  exudate — which  may  become 
finally  organized  into  a  permanent  false  membrane,  or  may  liquefy 
by  fatty  degeneration,  and  be  eventually  absorbed — but  in  the 
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etTnsion  of  serura,  constituting  limited  hydrotliorax  ;  that  exten 
fiive  hydrothorax,  even  to  invasion  of  tlie  walls  of  the  thorax, 
is  a  natural  result  of  a  diffuse  and  intense  inflammation ;  and 
that  in  pleuro-pncnmonia  contagiosa  of  the  ox  there  is  often 
a^dema  of  the  thoracic  walls  without  actual  hydrothorax.  ^m 

Pleurisy  may  be   either   double  or  single ;    generally  it  w^M 
single,  and  confined  to  the  right  side. 

Pleurisy  is   sometimes,  but  very   rarely,  caused  by  direct 
violence  to  the  thoracic  walk. 


SYMPTOMS. 

The  disease  at  the  outset  is  characterised  by  some  degree  of 
rigor,  very  often  a  mere  cliill,  manifested  by  a  staring  coat, 
and  coldness  of  the  surface  of  the  body.  This  is,  however, 
eucceeded  by  signs  of  pain,  often  mistaken  for  colic,  during 
which  the  horse  paws,  and  perJiaps  lies  down  and  rolls ;  it 
eventuaUy  becomes  stiff  and  sore,  and  if  suddenly  approacbedi 
or  if  rapped  upon  the  affected  side,  will  groan.  The  acts  of 
respiratioa  arc  perfonued  rapidly  and  incompletely,  the  ribs  are 
fixed,  the  respiration  is  mostly  abdominal,  and  a  hollow  line 
extends  along  the  inferior  border  of  the  false  ribs,  from  the 
steniura  across  the  flank  to  the  anterior  spine  of  the  ilium. 
dry,  short,  painful  cough  supervenes;  the  pulse  is  hard  and  qui' 
If  the  side  be  closely  examined,  the  muscles  covering  the  affected 
part  will  be  noticed  to  tremble  or  rpiiver;  this  lasts  but  a  sh 
time  only,  and  is  succeeded  by  diminished  motion.  These  si, 
as  well  as  the  pain  upon  pressure,  indicate  that  the  intercostal 
muscles  participate  in  the  inflammation,  and  that  pleurisy 
generally  associated  with  pleurodynia,  first  described  by  Hayc 

When  the  pleurodynia,  or  inflammation  of  the  muscles,  is  v 
inti'use  the  animal  moves  in  a  very  rigid  manner,  steps  slow 
and  very  short ;  is  greatly  dejected,  the  back  is  arched,  the  skin 
exhibits  great  tenderness  when  subjected  to  pressure,  I  may 
state  that  J  have  seen  some  cases  that  %vere  so  stiff  and  sore  as  to 
fall  when  compelled  to  move, 

Jli/drolhorax. — Wlien  an  animal  dies  of  pleurisy,  especially  if 
it  has  survived  the  first  stage,  a  considerable  amount  of  effusion 
of  serum  will  be  found,  constituting  dropsy  of  the  chast,  or 
hydrothorax.  In  some  instances  a  large  quantity  may  be  found 
in  a  day  or  two,  and  in  some  rare  cases  without  any  perceptl 
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liseasc  of  tlie  pleura.  The  syinptoms  of  liydrotlioTax  are  short, 
[quick,  laboured  respiration;  tbe  pulse  small,  quick,  soft,  often 
[  iutenuitting ;  auscultation  reveals  absence  of  sound  in  the 
inferior  part  of  the  chest,  or  a  sound  resembling;  that  of  drops 
of  water  falling  into  a  well,  as  has  been  already  explained.     The 

Ihydrothorax  in  the  horse  generally  invades  both  sides  of  the 
cavity  of  the  thorax,  for  a  comtounication  exists  owing  to  the 
loose  diaphanous  or  web-like  structure  of  the  mediastinum,  as 
pointed  out  by  Eigofc,  Delafond,  and  Boidey.  This  natuml 
communication  is  in  some  instances  obliterated  by  exudation  of 
lymph  on  the  mediastiual  surface,  in  which  the  hydrothoi-ax 
will  be  confined  to  the  one  side.  In  other  instances  the  serous 
effusion,  confined  in  sacs  of  adventitious  products,  mil  be  con- 
fined to  certain  circurascribed  parts  of  the  chest  only.  The 
liquid  effused  is  composed  of  serum  mixed  with  flakes  of  Ij^mph, 
and  is  generally  more  or  less  clear  upon  the  surface,  turbid  in 

I  the  lower  parts  from  admixture  with  particles  of  exudative 
materials  ;  it  is  sometimes,  however,  tinged  with  blood.  If  the 
clear  liquid  be  placed  in  a  glass  and  left  at  i^st,  it  generally 
separates  into  clot  and  serum,  proving  that  it  contains  the  con- 
stituents of  fibrin,  which  coagulate  on  exposure  to  the  atmosphere. 
In  forty- three  cases  observed  by  Jl  St.  Cyr,  tlie  effusion 
from  the  first  to  the  seventh  day  presented  a  port  wine  colour  in 
nine  cases,asero-sanguineous  appearance  in  six,  muddy  or  greyish 
in  three,  Frum  the  eighth  to  the  fifteenth  day  the  port  wine 
colour  Avas  observed  in  two.  the  sero-sanguineous  in  three,  muddy 
greyish  in  four,  and  limpid  in  six.  From  the  sixteenth  to  the 
thirtieth  day  the  colour  was  limpid  in  five  cases,  and  after  the 
thirtietli  it  was  also  limpid  in  three  cases.  M.  St.  C}t  draws 
the  conclusion  that  the  liquid  begins  to  clear  up  towards  the 
end  of  the  second  week,  and  that  it  is  clear  after  the  twenty- 
fifth  or  thirtieth  day,  and  that  this  is  the  epoch  from  the  acute 
to  the  chronic  state  of  pleurisy. 

English  veterinarians  generally  maintain  that  the  advent  of 
hydrothorax  is  manifested  liy  an  apparent  improvement  of  the 
pleuritic  symptoms.  They  state  that  tlie  pulse  falls,  the  breath- 
ing becomes  easier,  &:c.  This  is  so  far  true,  but  is  not  diagnostic, 
as  the  abatement  of  the  symptoms  indicates  the  subsidence  of 
j  the  pain  and  fever,  and  that  the  dry  condition  of  the  pleura  has 
I  passed  on  to  that  of  increased  effusion,  its  natural  sequence. 
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Now,  if  the  effusion  continue  or  remain  unabsorlied,  or  is 
poured  out  in  <:n*«^ater  quantities  than  can  be  taken  up  by  absorp- 
tion, it  naiiirally  follows  that  the  condition  of  hydrothorax  will 
be  the  result ;  if,  on  the  contmry,  the  effusion  be  moderate  in 
quantity,  or  if  absorbed,  it  as  naturally  follows  that  the  imprnve- 
uient  of  the  sjrmptoms  is  but  the  forerunner  of  conyalescenoe. 

In  addition  to  increasing  difBculty  of  breathing,  a  difficul 
sometimes  so  gi-eat  as  to  call  into  operation  the  action  of  muscli 
other  than  those  of  respiration,  extending  even  to  the  eau< 
ones,  causing  an  upward  and  downw^ard  motion  of  the 
similar  to  that  of  a  pump  handle,  the  other  characteristic  aj 
are  dropsical  swellings,  commencing  generally  at  the  stemum, 
extending  along  the  floor  of  tlie  abdomen,  and  finally  invading 
the  areolar  tissue  of  the  extremities ;  flapping  of  the  nostrib, 
protrusion  of  the  head,  and  increased  roundness  or  bulging  of 
the  ribs,  and  the  hair  of  the  mane  and  tail  is  easily  pulled  out. 
In  some  instances  of  hydrothorax  the  legs  remain  unnaturallj 
fine,  even  to  the  fatal  termination. 

It  may  be  mentioned  that  the  appetite  is  capricious,  and  tl 
the  symiitoms  generally  are  subject  to  variations — the  diagnosi 
ones  being  those  detected  by  percussion  and  auscultation. 


TREATMENT, 
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The  treatment  of  pleurisy  in  its  acute  stage  differs  but  little 
from  that  of  pneumonia,  imless,  indeed,  the  pleuritic  pain  be 
acute,  then  opium  is  essentially  necessary.  In  the  very  earliest 
stage  of  the  inflammation,  when  the  pain  is  usually  most  acute, 
a  dose  of  tincture  of  opium,  in  combination  with  a  pint  of  linseed 
oil,  has  usually  a  very  decided  anodyne  effect,  particularly  U 
its  soothing  effect  be  assisted  by  warm  fomentations  to  the 
affected  side.  The  opium  may  be  repeated  if  the  pain  continues ; 
nsually,  however,  the  acute  pain  subsides  in  a  few  hours; 
and,  provided  the  pulse  remain  hard,  aconite  may  take  the 
place  of  the  opium.  If  the  pulse  be  soft  and  showing  little 
irritotion,  but  little  treatment,  beyond  warm  fomentations  to 
the  sides,  clothing  the  animal  warmly,  allowing  it  to  drink 
freely  of  cold  water,  in  which  an  ounce  of  potash  nitrate 
is  daily  dissolved,  and  supplying  it  with  nutritious,  easily 
digestible  food*  is  necessary.     The  fomentations  to  the  sides  i 


PLEUELSY, 


677 


I  however,  to  be  neglected,  so  long  as  the  breathing  remains 
f  all  laborious ;  ex|>erience  having  taught  me  that  they  not 
^Bfiotbe  the  irritation  and  pain,  but  that  they  most  materially 
J^iuota  convalescence,  and  diniiniBh  the  tendency  to  hydro- 
^m  iind  death. 

Bleeding,  although  often  indicated  by  the  hanlness  of  the 

f  ulse,  seldom  does  any  good ;  it  certainly  has  no  effect  on  the 

I  daration  of  the  disease,  even  in  cases  where  its  primary  effects 

Ifatve  seemed  to  afford  relief  to  the  pain  and  respiratory  embar- 

[j^ttement ;  and  in  the  majority  of  iustauces  where  it  has  bf^en 

linately  performed,  it  has  delayed  the  convalescence, 

ncreased  the  tendency  to  hydrothorax,  and  increased  the  rate 

Df  mortality. 

Misters, — Of  the  application  of  the  so-called  counter-irritants, 

can  only  repeat  what  I  have  taught,  that  %vith  rare  exceptions 

ey  are  injurious.     Veterinarians,  however,  generally  maintain 

therwise;  and  in  support  of  their  arguments  appeal  to  the 

ica  of  physicians,  who,  with  rare  exceptions,  until  lately 

this  method  of  treatment.     Within  the  last  few  years 

pinion  has  greatly  changed ;  and  in  the  latest  book  on  medicine, 

amely,  "Eeynolds'/'  Dr,  Austin,  article  Plmrisjj,  page  942, 

rcL  iiL,  says — '*  The  treatment  by  so-called  '  counter-irritation,' 

I  pursued  by  many  physicians,  is  no  less  repugnant  to  me  than 

i  that  by  mercury  or  bleeding.    Let  me  make  two  admissions : — 

In  the  first  place,  the  mere  application  of  a  mild  mustard  plaster. 

T,  still  better,  of  a  hot  poultice  or  epithem,  undoubtedly  may 

[give  some  ease,  perhaps  even  arrest  incipient  inflammation ; 

I  and  the  us©  of*  small  flying*  blistei-s,  in  the  limited  attacks  of 

pWurisy,  which  are  so  common  in  phthisis,  undoubtedly  appeal^ 

to  give  reUef  in  many  cases.     But  the  use  of  large  blisters, 

especially  if  kept  open,  appears  to  me  both  useless  and  often 

prejudiciiiL"     I  need  not  here  repeat  what  must  be  already  self- 

erident,  that  blisters,  especially  those  extensive  ones  ordinarily 

applied,  only  increase  the  pain,  the  emban'assment  of  breathing, 

general  febnle  condition,  and  the  tendency  to  excessive 

on  and  exudation.     There  are  instances,  however,  in  which 

'  fte application  of  a  moderate  mustard  liniment  proves  beneficial; 

''*ese  are  the  cases  in  wliieh  the  disease  makes  but  little  pro- 

]  IJi^ss  towards  recovery,  in  which  the  symptoms  remain  without 

[^tioh  altemtton  for  better  or  woi^se  for  some  days.    This  con- 
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dition  is  characterised  by  languor,  prostration  of  strengtli,  a  pulse 
standing  about  eij^'hty,  with  scanty  secretion  of  high-colonred 
urine,  a  continued  elevation  of  the  bodily  temperature,  capri- 
ciousness  of  the  appetite,  and  a  respiratory  embarrassment 

From  the  tenth  to  the  fourteenth  day  after  attack,  the  above 
symptoms  being  present,  the  application  of  the  mustard  liniment, 
and  succeeding  warm  fomentations  to  the  sides,  promotes  the  aV 
ajrption  of  exuded  materials,  stimulates  the  system  generallr, 
and  increases  the  excretion  of  effete  materials  from  the  economy,^ 
evidenced  by  diuresis,  improvement  of  pulse  and  respirator 
movements  and  a  rapidity  of  convalescence,  which  otlier 
could  not  have  been  established.  In  thus  applying  the  cutane- 
ous stimulants  care  must  be  taken  that  their  effects  do  not 
exceed  that  of  stimulation  or  gentle  irritation;  if  the  appli-j 
cation  be  sufficiently  strong  to  induce  soreness  of  the  aide 
it  is  calculated  to  do  harm,  not  only  by  increasing  the  pain,  bu 
also  by  exaggemting  the  adynamic  or  typhoid  condition.  In  nd 
instance  where  resolution  is  progressing  satisfactorily  ahoa 
this  treatment  be  applied. 

The  colchicum,  as  recommended  for  pneumonia,  may 
vantageously  be  administered  in  combination  with  iodide 
potassium,  or  the  vegetable  or  mineral  tonics,  as  the  case  mai 
l»e,  when  absorption  and  excretion  of  the  inflammatoiy  pn 
duct^  are  not  progressing  satisfactorily.  When  debility  and 
anaemia  are  associated  symptoms,  I  have  found  tlie  salts  of 
ij-on,  more  especially  the  tincture  of  the  tercbloride,  to  have 
a  marked  effect  in  promoting  the  absorption  of  the  inflamma- 
tory products,  fluid  and  solid.  I  have  a  far  higher  opinio 
of  the  effects  of  iron  salts  than  of  iodine  or  iodide  of  potassii 
The  practitioner  is,  however,  at  liberty  to  combine  the  io 
with  the  iron. 

Paractntesis  TJiorads. — In  all  cases  where  effusion  is  excessi^^ 
no  time  should  be  lost  in  giving  relief  to  the  symptoms  of  dis- 
tref!s  by  the  operation  of  tapping.  I  do  not  mean  to  advocate 
early  tapping  in  cases  of  effusion,  being  strongly  of  opinio]] 
that  absorption  of  the  fluid  is  calculated  to  save  more  lives  tha 
its  evacuation ;  but  when  danger  to  life  is  imminent  fmm  its" 
excessive  quantity,  the  operation  should  never  he  delayed  until 
prostration  and  debility  are  associated  with  the  dyspncna. 
most  successful  method  of  performing  paracentesis  thoracis  is  by" 
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ns  of  an  instntment^  consisting  of  a  trocar  and  canBtik, 
guarded  by  a  tap,  by  which  a  small  quantity  of  the  fluid  is  witli- 
drawn,  the  exact  nuture  of  which  can  be  identified.  If  fluid 
be  present  it  can  be  withdrawn,  an  elastic  pipe  being  attached 
to  the  tap,  and  the  serum  allowed  to  flow  into  water.  Should 
the  fluid  be  purulent  or  too  thick  to  flow  through  the  cannula, 
a  suction  syringe  is  to  be  applied^  the  force  of  which  is  to  be 
sufficiently  strong  to  cause  its  evacuation. 

Dr.  Bowditch's  rules  for  perforniing  this  operation  are  as 
follows  :^ — "  Find  the  inferior  limit  of  the  sound  lung  behind, 
and  tap  two  inches  liigher  than  tliis  on  the  pleuritic  side,  at  a 
,  point  in  a  line  let  fall  perpendicularly  from  the  angle  of  the 
I  Bcapula.  Push  in  the  intercostal  space  liere  with  the  point  of 
the  finger,  and  plunge  the  trocar  quickly  in  at  the  depressed  part ; 
be  sure  to  puncture  rapidly,  and  to  a  suflScient  depth,  as  you 
may  be  balked  by  the  false  membranes  occluding  the  cannula, 

*'  It  w^ill  sometimes  happen  that  with  the  greatest  care  and 
trouble  w^e  are  unable  to  get  a  flow  of  fluid  at  the  part  where 
we  first  puncture ;  it  is  then  our  duty  to  try  elsewhere,  for  our 
failing  may  be  owing  to  unusual  thickness  of  the  false  mem- 
branes in  the  lowest  inch  or  two  of  the  pleural  cavity.  We 
thereupon  repeat  the  puncture  a  little  higher  up,  and  fuither 
towards  the  axillary  line,  and  here  we  perhaps  find  fluid;  at  any 
rate  no  harm  has  been  done  by  the  two  punctures. 

'*  The  circumstances  under  wdiich  paracentesis  ought  to  be 
performed  for  pleurisy  are  the  following : — 

*'  1^.  In  all  cases  of  pleurisy,  at  whatever  date,  where  the  fluid 
is  so  copious  as  to  fill  one  pleura,  and  begins  to  compress  the  lung 
of  the  other  side ;  for  in  all  such  cases  there  is  the  possibility  of 
sudden  and  fatal  orthopncea. 

**  2A  In  all  cases  of  double  pleurisy,  when  the  total  fluid  may 
lie  said  to  occupy  a  space  equal  to  half  the  united  dimensions  of 
the  two  pleural  cavities. 

"  Sd.  Jn  all  cases  where,  the  effusion  being  large,  there  have 
been  one  or  more  fits  of  orthopnoea, 

"  ilk  In  all  cases  where  the  contained  fluid  can  be  suspected 
to  be  pus,  an  exploratory  x^uncture  must  be  made ;  if  purulent, 
the  fluid  must  be  let  out 

"  Btk,  In  all  cases  where  a  pleuritic  effusion  occupying  as  much 
as  half  of  one  pleural  cavity  has  existed  so  long  as  one  montli, 
and  shows  no  sign  of  progressive  absorption," 
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In  our  patients  the  pnnctnre  can  be  made  in  the  sixth  or 
ninth  intercostal  space,  and  as  near  to  the  anterior  margin  of  the 
rib  as  possible.  It  is  usual  to  divide  the  skin  with  the  lancet, 
and  to  stretch  it  before  introducing  the  trocar,  so  that,  when  the 
fluid  is  withdrawn,  the  external  wound  is  not  directly  opposed 
to  that  in  the  tissues.  By  this  method  admission  of  air  into 
the  cavity  of  the  thorax  is  prevented. 

Physicians  are  agreed  that  it  is  not  necessary  to  extract  the 
whole  of  the  fluid,  and  that  the  removal  of  just  so  much  as  may 
be  necessary  to  relieve  substantially  the  mechanical  distress  will, 
in  most  cases,  give  the  necessary  spur  to  the  natural  process  of 
absorption,  by  means  of  which  the  rest  of  the  fluid  will  be  taken 
up.  Should  the  cannula  become  blocked  up  by  fibrinous 
coagula,  and  the  escape  of  the  fluid  thus  prevented,  a  whalebone 
probe  must  be  introduced 

After  being  tapped  all  animals  are  to  be  supplied  with  nutri- 
tious food — ^milk,  eggs,  &c. — ^if  they  do  not  feed,  and  supported 
with  stimulants  and  tonics ;  care  being  taken  at  all  times  that 
the  various  excretory  organs  be  kept  performing  their  fimctions. 


CHAPTER    LIT. 
SPORADIC    DISEASES— continued. 


(Ill,)  LOCAL  DISEASES— cmtinued. 
{K,}  DISEASES  OF  THE  HEART  AND  ITS  MEMBRANES. 
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ASES,  althoogh  rare  in  tlie  lower  animals  eomp 
with   their   frequency   in    man,   and    much    more   difficult  of 
diagnosis,  are  neither  infrequent  nor  unimportant. 

For  the  convenience  of  description  they  may  be  arranged 
under  two  heads,  nahiely — \sL  Diseases  of  the  heart  and  valves ; 
2d.  Diseases  of  the  cardiac  membranes* 

1st,  Diseases  of  tlie  heart  are  divided  into  functional  and 
organic. 

(a.)  Functional  dcranfjcment  of  the  hearty  characterised  by 
palpitations,  in-ei^ularity,  or  intermittence  of  the  pulse,  may  arise 
from  debility,  indigestion,  blood  poisoning,  as  in  purpum,  btemo- 
albuminuria,  epizootic  catarrhal  fever,  &c. 

Mr*  CiaiDgee  states  that  palpitation  due  to  derangement  of  the 
stomach— <lyspeptic  palpitation — is,  as  fiir  as  lie  is  aware,  un- 
known in  the  lower  animals*  I  have  repeatedly  seen  this  form 
both  in  the  horse  and  dog,  disappearing  when  the  indigestion 
was  overcome,  and  reappearing  with  another  attack  of  indigestion. 
Palpitation  also  arises  from  nervousness.  For  oxanipjle,  if  a 
nervous  animal  be  approached  rapidly  and  roughly,  the  beatings 
of  the  heart  are  often  distinctly  lieard ;  and  if  the  pulse  be  felt, 
it  may  be  irregular  and  intermitting.  If  one  were  immediately 
to  form  a  diagnosis  that  these  results  were  due  to  heart  disease, 
ft  few  minutes'  further  observation  would  point  out  the  error. 

Palpitations  and  irregularities  are  symptomatic  of  other  dis- 
orders, when  they  occur  occasionally  only,  and  wdien  other  signs 
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of  heart  disease  are  absent ;  if  persistent,  they  indicate^  separately 
or  conjointly,  some  nrpjanic  lesion  of  the  heart  or  its  metnbraiie^, 
Itepeated  examinations  of  the  patients  are  necessary  before 
forming  a  conclusion. 

(6,)  Organic  Diseases. — Carditis,  or  inflammation  of  the  snh- 
stance  of  the  heart,  is  always  circumscribed  ;  a  general  or  diffused 
inflammation,  which  would  be  immediately  fatal  in  consequence 
of  destruction  of  function,  is  fortunately  never  witnessed.  Partial 
or  circnrascribed  carditis,  unless  it  be  due  to  injuries,  and  asso- 
ciated with  exocardial  effusion  and  exudation,  presents  no 
symptoms  during  life,  and  is  only  discoverable  post  mortem  by 
the  presence  of  a  small  abscess  or  circumscribed  deposits  of 
lymph ;  but  although  the  cardiac  walls  are  not  subject  to  inflam- 
mation, tliey  undergo  various  alterations  inimical  to  the  well- 
being  of  the  animal,  and  may  be  described  as  follows. 

1.  Hijpcrtrophy.' — This  may  be  of  three  kinds  :^ — 

(L)  iSimple  hi/pertropky,  where  the  \^' alls  are  merely  thickened 
w*ithout  alteration  of  the  cavity. 

(2.)  Ecceniric  hyperti^ophy,  where  the  walls  are  thickened 
and  the  cavities  enlarged. 

(3.)  Conceniric  liypcrtrophy,  where  the  walls  are  thickened 
and  the  cavities  diminished. 

These  couditions  are  manifested  by  a  more  or  less  persistent 
palpitation  or  increased  cardiac  force,  the  cardiac  sounds  being 
often  heard  upon  both  sides  of  the  chest.  They  are  due  to  some 
obstruction  to  the  circulation  consequent  upon  chronic  pul- 
monary disease,  constriction  of  some  of  the  large  vessels,  and 
are  best  comliated  by  a  moderate  diet,  fi^eedom  from  excitement, 
atid,  if  depending  upon  broken  wind  or  any  impediment  to  the 
pulmonary  circulation,  by  small  doses  of  arsenic* 

The  most  common  organic  change  w-hich  occurs  in  the  hearts 
of  horses  and  dogs  is  that  due  to  atrophy  and  fatty  degeneration. 
This  change  is  generally  met  with  in  aged  subjects,  and  in  those 
which  have  been  pampered  and  irregularly  exercised.  It  is  also 
a  result  of  pericarditis,  and  as  a  sequel  to  epizootic  diseases  in 
^vhieh  the  pericardium  has  been  involved.  It  is  also  induced 
by  blood  affections,  as  purpura,  azotmia,  and  scarlatina. 

During  life  the  progress  of  atrophy  and  degeneration  is  mani- 
fested by  a  more  or  leaa  alowly  increasing  debility  of  the 
circulation,  exemplified  by  diminished  cardiac  impulse,  irregu- 
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larity  of  the  pulse,  and  a  tendency  to  oedema  of  the  extremities, 
with  inability  ou  the  part  of  the  animal  to  perform  ordinary 
labour* 

kl  have  repeatedly  watched  the  progress  of  this  disease,  and 
ve  found  that  when  the  animal  is  near  death  there  has  been 
priciousness  of  the  appetite,  extreme  muscular  debility,  a  pecu- 
liar rusty-red  appearance  of  the  \isible  mucous  membranes,  and 
a  want  of  correspondence  between  the  pulse  and  the  con trac lion 
of  the  heart  The  cardiac  sounds  have  been  often  loud,  amount- 
ing to  palpitation,  but  the  impulse  has  been  feeble,  and  the  pulse 
weak  and  irregular,  arising  from  the  fact  that  the  feeble  cardiac 
impulse  is  not  transmitted. 
H  In  hypertrophy  of  the  heart,  more  particularly  that  of  the 
T  left  ventricle,  when  the  walls  are  increased  in  thickness,  and 
the  Cfirdiac  contmctions  proportionately  strong,  the  blood  is 
propelled  into  the  arteries  with  increased  force,  and  the  pulse 
is  strong  and  hard,  so  long  as  the  circulation  is  unimpeded 
by  aortic  obstruction ;  but  when  the  heart  is  atrophied,  or  its 

■  walls  attenuated,  and  its  cavities  enlarged,  the  pulse  will  be  of 
the  opposite  character — soft,  w*eak,  and  irregular.  If  the  hyper- 
trophied  heart's  action  be  intermitting,  the  strong  pulse  will  be 
intermitting  also ;  but  in  atrophy  the  puLse  will  be  intermitting 

I  and  irregular,  even  providing  that  the  beatings  of  the  heart  be 
regular  in  their  succession. 
The  post  moHeni  examinations  reveal  the  heart  apparently 
enlarged,  but  the  enlargement  is  due  to  dilatation  of  its  cavities 
and  attenuation  of  its  walls.  The  muscular  structure  of  the 
whole  organ  presents  a  pale  or  fawn-coloured  appearance,  is  soft  to 
the  touch ;  and  when  examiued  microscopically,  the  most  notice- 
able change  is  the  absence  of  the  transverse  striae  of  the  muscular 
fibres^  with  here  and  there  tine  fatty  degeneration.  In  the  dog, 
atrophy  of  the  muscular  fibres  is  generally  due  to  fatty  infil- 
tration, which,  pressing  upon  the  muscular  fibres,  cause  their 
removal  by  absorption.  But  in  the  horse  the  organic  change 
take5  place  in  the  sarcous  elements  themselves,  by  wldch  they 
first  lose  their  truly  muscular  characteristics  and  their  power  of 

(contractility,  and  finally  become  converted  into  a  fatty  material 
I  cannot  recommend  any  treatment  calculated  to  arrest  the 
progress  of  this  change  in  the  horse,  but  would  suggest  that 
the  chlorate  of  potash  (which  has  the  power  of  arresting  some 
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dt'generatioTis)  mi-fht  be  administered.  For  the  dog,  mUd  pnrga- 
tives,  regular  exercise,  atid  food  contjiirdng  but  little  fat,  consti- 
tute the  beat  treatment,  for,  as  already  pointed  out,  the  atrophy 
is  simple,  depending  upon  the  pressure  of  the  fatty  infiltraticoL 


PERICARDITIS. 

Inflammation  of  the  pericardium  is  often  associated  with 
epizootic  diseases.     In  the  ox  it  frequently  arises  traumaticaUy. 

When  not  arising  from  injury,  its  causes  are  similar  to 
those  of  pulmonary  diseases  and  rheumatism,  with  which  it  is 
often  associated.  There  are  but  few  instances  of  epizootic 
plenro-pneumonia  in  the  horse  but  are  complicated  with  in- 
llnmmation  of  the  pericardium  ;  indeed,  during  some  seiisons, 
epizootic  diseases  partake  of  the  rheumatic  type,  and  involve 
not  only  the  pleura,  pericardium,  and  endocardium,  but  also 
the  fibrous  structures  of  other  parts  of  the  body. 

Si/mpiorm, —  In  addition  to  general  signs  of  fever,  which  is 
often  of  a  severe  type,  there  is  a  peculiar  irritability  and  hardness 
of  tlie  pulse,  indicative  of  irritability  of  the  heart ;  the  pulse  is  a 
short,  angry  beat,  and  the  heart's  action  is  often  irregular;  some- 
times bounding  and  violent,  at  other  times  feeble  and  fluttering. 
There  is  coldness  of  the  extremities,  and  acceleration  of  Uie 
respiratory  movements. 

Leblanc,  who  is  followed  by  Percivall,  Gam  gee,  and  others, 
says  that  a  marked  contrast  between  tlie  violent  heart- beats  and 
smallness  of  the  puke  are  characteristic  signs  of  endocarditis, 
and  that  they  are  very  important  in  distinguishing  endocarditis 
from  pericarditis*  I  cannot  confirm  this  conclusion,  having 
repeatedly  witnessed  these  symptoms  in  pericarditis  unassociated 
with  disease  of  the  endocardium.  Generally,  however,  both 
membranes  are  implicated  in  the  inflammation,  and  it  is  a  most 
difficult  matter,  in  the  lower  animals  at  least,  to  distinguish 
between  the  two  aliections. 

Associated  with  this  inflammation,  spasms  or  cramps  of  the 
superficial  muscles  are  often  witnessed.  Most  frequently  the 
cramps  are  confined  to  the  muscles  of  the  pectoral  region  and 
neck ;  but  occasionally  those  of  the  posterior  extremities  are  also 
more  or  less  violently  affected.  The  physical  sign  of  pericarditis 
is  a  to-and-fro  friction  sound,  resembling  a  rasping  murmur. 
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fcynclironous  with  the  cardiac  movements.     Tliis  sign  is  subject 

[to  variety  in  tone  and  degree,  depending  x^pon  the  nature  and 

f  extent  of  the  exudation  or  eflusioo.     Tf  much  tluid  be  present, 

the  sound  becomes  lost,  being  replaced  by  a  dull,  churning  noise; 

as  the  efluaion  diminishes  by  absorption,  the  to-and-fro  friction 

sound   returns,    unless,    indeed,    tlie   pericardium    has   become 

(generally  adherent  to  the  heart's  surface.     If  this   sound   be 
associated   with   a  deep-seated    blowing   or  bellows   murmur, 
which   sometimes   begins  to  be  distinguished  when  the  other 
ceasea,  or,  in  the  words  of  Watson,  appears  to  supervene  tipon 
Hit  or  to  take  its  place,  the  combination  of  sounds  indicates  an 
BaffectioD  of  Ivoth  the  external  and  internal  membranes — peri- 
Hcarditis  and  endocarditis.     Dr.  Stokes  says,  "  that  in  respect  of 
™  morbid  anatomy,  cases  of  pericarditis  may  be  arranged  into  three 
classes.     In  the  first  class  are  to  be  placed  those  in  which  there 
is  a  slight  though  general  eiiusion  of  coagulable  lymph.     In  the 
second,  those  in  which    there   is  superadded   the   secretion  ot 
serum  in  abundance,  causing  distension  of  the  pericanlial  sac. 
In  the  third  class  are  to  be  placed  those  ctises  in  which  signs 

I  of  muscular  excitement,  if  not  of  myocaixlitis,  are  added  to  the 
pi*eceding  conditions. 
*'Aa  the  disease  advances  from  the  fii-st  to  the  last  of  these 
forms,  there  is  progressive  increase  in  the  violence  of  tlie  in- 
flammation, denoted  in  the  second  form  by  the  occurrence  of 
excessive  serous  efiusion,  and  in  the  last  liy  the  altered  and 
impaired  condition  of  the  heart  itself.  Death  tends  to  occur  by 
©yncope,  induced  by  paralysis  of  the  left  ventricle.  The 
muscuhir  suhstance  of  the  heart  is  paralyzed*  being  of  a  dirty 
brown  or  yellow  colour,  flabby,  and  easily  torn— a  condition 
which  speeddy  leads  to  passive  dilatation  of  the  heart,  geneml 
cachexia,  and  dropsy." 

Pmt  mor-tem  examinations,as  conducted  in  the  dissecting  rooms, 
go  to  prove  that  pericarditis,  as  evidenced   by  alterations  of 

IBtrucfcure,  is  not  such  a  common  form  of  disease  as  endocarditis. 
In  the  human  being  it  is  stated  that  about  thiity-three  per  cent, 
of  cases  examined  pod  mortem  ^  varying  fi-om  the  ages  of  eighteen 
to  tliij'ty*nine,  and  alK)ut  seventy-one  per  cent,  from  ages  between 
forty-eight  aud  eighty,  show  white  spots  in  the  heart.  These 
^'hite  spots  are  supposed  by  some  pathologists  to  be  due  to 
previous  pericarditis,  aud  by  others  to  attrition  from  rubbing 
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of  the  part  against  the  pericardium  applied  to  the  stermini, 
induced  hy  dilatation  of  the  heart  or  impeded  action  of  the 
limgs.  These  white  spots  are  seldom  met  with  in  the  peri- 
cardium of  the  horse,  w^hilst  they  are  not  uncommon  on  the 
endocardial  surface. 

Traumatic  Fericardiits, — In  ruminants,  particularly  cattle, 
foreign  bodies  often  find  their  way  into  the  pericardium,  wound- 
ing lx>th  it  and  the  heart.  Whilst  the  carditis  so  induced  is 
circumscribed,  and  merely  surrounds  the  point  of  pancture, 
the  pericardial  inflammation  and  exudation  involve  the  whole 
surfaces  of  the  membrane. 

Cattle  are  exceedingly  fond  of  chewing  and  swallowing  all 
sorta  of  substances  ;  for  example,  nothing  seems  to  give  greater 
pleasure  to  a  cow  than  to  have  an  old  boot  or  other  piece  of 
leather  in  its  mouth,  and  this  it  will  chew  at  with  evident 
gratification.  An  old  brush  is  also  a  dainty  morsel,  and  I  have 
seen  as  a  consequence  of  this  that  the  pericaixlium  has  been 
pierced  by  the  brush  nail.  Many  kinds  of  sharp-pointed 
materials  have  been  found  in  the  pericardium  of  cows.  I  have 
seen  hair-pins,  horse-nails,  needles.  Mr.  Gamgee,  in  his  l^omeslic 
Animais,  has  tabulated  the  observations  of  many  observers,  and 
amongst  the  foreign  bodies  found  causing  pericarditis  he  men- 
tions^— *'  A  knitting  needle,  a  nail,  a  piece  of  iron  wire  two 
inches,  a  plank  nail,  a  hair-pin  transfixing  the  heart,  peri- 
cardium, and  reticulum;  a  table-knife  7i  inches  long,  passing 
from  the  reticulum  to  the  left  ventricle ;  a  ramrod  14  inches 
long,  &C*  &a" 

Some  writers  suppose  that  needles  frequently  pass  from  the 
oesophagus  to  the  heart.  Such  an  occurrence  is  quite  possible, 
but  my  own  experience  and  that  of  other  veterinarians  in  this 
country  points  to  the  conclusion  that  the  foreign  body  finds  its 
way  to  tlie  heart  from  the  second  stumach^the  reticulum — 
first  of  all  piercing  the  walls  of  that  viscua  and  diaphragm,  and 
being  giiidually  drawn  by  the  suction  action  of  the  heart  into 
the  pericardial  sac,  generally  wounding  some  portion — commonly 
the  apex  of  the  heart  it-self.  Under  "  Bimises  of  tJu  Digeslice 
Orgaiis*'  the  frequency  of  the  presence  of  foreign  bodies  iu 
the  reticulum,  and  the  harm  which  they  sometimes  occasion, 
will  be  described.  At  pi*esent  I  need  only  state  that  in  cases 
where  a  foreign  body  \vm  been  found  inducing  pericarditis,  its 
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course  from  the  second  stomach  through  the  diaphmgrn  and 
mediastinum  into  the  pericardium  can  be  demonstrated  p)st 
ffioHem  by  the  presence  of  a  canal  or  opening,  surrounded  by 
walls  of  lymph,  extending  from  the  stomach  to  the  heai't ;  the 
foreign  body  itself  lying  in  the  canal,  generally  more  or  less 
eroded  or  worm-eaten  by  the  action  of  the  juices  by  which  it  is 
surrounded. 

Sometimes,  however,  the  foreign  body,  particularly  if  a  sub- 
stance, such  as  a  needle,  which  soon  rusts,  is  w^orn  down 
to  a  mere  fragment,  or  in  some  instances  has  entirely  dis- 
appeared by  chemical  decomposition.  In  other  instances  it 
has  been  found  in  the  cavities  of  the  heart  itself  A  most 
•remarkable  case  of  this  kind  is  described  by  Mr.  Gamgee. 
This  case  happened  in  the  practice  of  M.  Caraoin,  occurring 
in  a  cow  eight  years  old,  which  presented  signs  of  heart 
disease.  The  post  mortem  revealed  the  following  lesions: — 
The  reticulum  and  omasum  contained  about  two  and  a  half 
pounds  of  clotted  blood.  No  lesion  was  found  in  any  of  the 
abdominal  \Tscera,  except  the  reticulum,  in  the  curvature  of 
which  was  a  round  yellowish  patch,  with  an  oblong  orifice  towards 
its  centre  of  one-fifth  of  an  inch  in  its  longest  diameter;  this  orifice 
was  closed  by  a  clot  of  blood.  The  yellow  patch  seemed  to  be  fnuni 
a  softening  and  thickening  of  the  mucous  membmne,  and  around 
it  the  I'eticulum  Wiis  adherent  to  the  diaphmgm.     The  opening 

kwas  continuous,  with  a  flexuous  canal  capable  of  admitting  a 
large-sized  goose-quill  penetrating  the  diaphragm,  pleura,  and 
wall  of  the  left  auricle.  The  pericardium  contained  three  ounces 
of  a  reddish  seiiim ;  the  heart  was  enlarged  and  more  rounded 
than  natural^  of  a  deep  redtlish  colour,  and  its  coronary  vessels 
engorged  with  blood ;  the  left  cavities  were  filled  with  blood ; 
tlie  auriculo-ventricular  opening  more  tlian  normally  open  ;  and 
below  tJiis  orifice  was  a  httle  particle  of  wood,  arranged  trans- 
versely»  and  supported  by  its  extremities  on  the  tendinous  conls 

|i>f  the  mitral  valve,  which  it  pulled  down  so  as  almost  to  close 
llie  aorta.  This  piece  of  wood,  which  was  a  little  over  an  inch 
long,  and  as  thick  as  a  WTiting  quill,  was  no  other  than  a  pome- 
granate prickle,  which  the  creature  had  picked  up  in  its  footl. 
Tlie  internal  aspect  of  the  left  auricle  and  ventricle  was  of  a  deep 
red  colour,  intermixed  with  black  patches,  w^hich  penetrated  for 
aome  distance  into  the  muscular  tissue.     Three  chord;e  tendineiB 
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were  torn,  the  aorta  empty,  tlie  right  side  of  the  heart  had  tta 
eudocaiilium  of  a  reddish  hue,  hut  with  no  other  discoloratioiL 
The  puhuooary  artery  was  nearly  half  filled  with  veiy  binck 
blood,  and  the  hint^  were  congested.  The  whole  %'enous  system 
was  engorged  with  hlack  Wood.  This  cajse,  which  is  rep>rt€d 
UKich  more  fully  hy  Gamgee,  died  on  the  twelfth  day  after  illness 
was  first  ohperved ;  and  is  a  rare  instance,  fully  accounted  f< 
by  the  lesions  found  post  morUm,  of  death  succeeding  in 
short  a  time. 

Traumatic   pericarrlitis   is   generally  manifested  very  insidi 
ously,  diagnostic  syraptoms  being  often  absent  for  long  periods 
after  the  foreign  body  has  been  swallowed,  no  symptoms  being 
present,  so  long  as  it  remains  in  the  digestive  cavity,  nor  during 
its  courae  to  the  heart,  until  it  materially  interferes  with  the 
fimctions  of  that  organ,     I  have  repeatedly  observed  instances 
where  cows  have  presented  no  other  sign  of  disease  than  an 
occasional  attack  of  flatulence   or  indigestion,  and  have 
sleek  and  well-doing,  until  the  act  of  parturition,  when  t 
Imve  rapidly  succumbed,  and  the  jmd  mortem  has  revealed 
pericanlium  immensely  thickened,  adherent  at  its  surfaces, 
the  exudate  in  a  condition  of  organisation,  sometimes  of  a 
sistence  resembling  cartilage;   the  adhesions  between  the 
culum,  diaphragm,  and  mediastinum  and  the  walls  of  the  ca 
being  so  organised  as  to  leave  no  doubt  of  the  lengthened  period 
since  the  injury  had  been  inflicted ;  the  act  of  parturition,  more 
especially  tlie  con  tractions  of  the  abdominal  muscle-s,  having 
evidently  altered  the  position  of  the  liithei'to  quiescent  foreign 
body,  and  tluis  excited  a  fresh  attack  of  inflammation.     More 
commonly,  ho\^■eve^,  the  symptoms  of  the  lesion  have  ljec4>me 
gradually  diagnostic;  at  first  symptomatic  of  indigestion,  with 
capriciousness  of  the  appetite,  flatulence,  and  eructation  of  gases, 
and   gradual   emaciation.     After  a   while,  the   pulse   becomes 
exceedingly  small;   the  jogular  veins  are  distended;   there  is 
also  a  well-njarked  jugular  thrill  or  pulse,  extending  even  as 
high  as  the  bifurcation  of  those  veins,  associated  sometimes  with 
palpitation  of  the  heart.     To  these  succeed  cedema  of  the  inter- 
maxillary areolar  tissue,  gmdually  extending  down  the  neck  to 
the  dew-liip  ;  in  some  instances  clonic  spasms  of  the  superficial, 
]mrticularly  the  cervical  muscles.    Continental  writers  state  that 
the  diagnostic  symptoms  of  tmumatic  from  simple  pericarditiB 


DISEASES  OF  THE  HEART  AND  ITS  MEMBRANES, 


589 


are  a  loud  gurgling  cardiac  sound  and  enictation  of  gases. 
The  gurgling  sound  is  supposed  to  arise  from  the  greater  con- 
sistency of  the  pericardial  effusion,  and  its  admixture  with 
varioiis  gases,     Tlie  eructations  are  supposed  to  arise  from  the 

Ieommunication  between  the  pericardium  and  stomach,  allowing 
the  gas  formed  in  the  former  to  pass  into  the  latter,  and  thence 
into  the  mouth.  If  these  latter  symptoms  were  constant,  their 
importance  and  value  would  be  beyond  doubt.  I  have,  however, 
seen  cases  in  which  neither  eructations,  gurglings,  nor  splash- 
ing were  detectable,  and  in  1857  I  reported  two  cases  in  the 
VcterinaHan,  in  which  al^sence  of  all  cardiac  sounds  was  men- 
I  tioned,  this  absence  of  sound  being  ascribed  by  me  at  the  time 
Bto  the  tliickness  and  plasticity  of  the  exudate  rendering  all 
sounds  inaudible. 

In  some  instances  there  is  a  painful  cough  and  disturbance  of 

the  respiratory  movements ;  in  other  cases  cough  is  absent,  and 

^the  respimtory  movements   uiuiffected,  or   even   slower  than 

■jiaturaL     The  jwst  mortem  examination  tends  to  prove  that  the 

Bpericanlial  exudations  ai'e  of  vaiying  ages,  and  that  the  animal 

Blias  suffered  from  repeated  attacks  of  pericarditis.     This  conclu* 

V  sion  is  arrived  at  by  the  fact  that  two  or  three,  or  even  four  layers 

of  exudation,  more  or  less  separable  one  from  the  other,  are 

found ;  the  older  exudate  presenting  the  appearance  of  a  corneous 

change,  being  in  consistence  similar  to  cartilage,  and  not  easily 

cut  with  a  knife ;  then  another  layer  of  exudation  of  apparently 

more  recent  origin;  then  another  layer  or  two  of  more  recent 

origin  still.     In  some  instances  the  pericardial  surfaces  are  inti- 

^mately  adherent  one  to  another;  in  others  they  are  here  and 

^there  connected  loosely  by  bands  of  Ijnnpb,  separated  from  each 

other  by  a  turbid  fluid,  whilst  in  others  the  exudate  is  prevented 

from  becoming  adherent  by  the  interposition  of  fluid.     It  is, 

however,  more   or  less  vascular,   and  gradually  assumes  the 

appearance  of  a  villous  membrane. 

It  is  obvious  that  no  treatment  can  be  suggested  for  this  form 
of  pericarditis,  and  it  is  advisable  to  make  the  best  of  the  animal 
l)€fore  emaciation  renders  it  worthless.  For  the  prevention  of 
this  fetal  occun-ence,  attendants  on  cattle  should  be  enjoined  to 
that  the  food  be  free  from  any  of  the  above-named  foreign 
lies.  When  cattle  are  attended  by  females  the  danger  is 
Bater  from  the  pinSj  &c.  worn  in  the  dress  becoming  mLxed 
the  food* 


590 


SPOEADTC  DISEASES. 


Tlie  treatment  of  idioputliic  pericarditis  must  be  directed  to 
allay  pain  and  undue  irriUibility.    For  this  end  aconite  is  wj 
commended ;  if  pain  be  great,  repeated  doses  of  opium  are  to 
administered ;  the  bowels  are  to  be  kept  regular  by  modei 
doses  of  oil,  and  tho  absorption  of  the  effusion  promoted  by 
diuretics.    It  was  supposed  at  one  time  that  calomel  had  the 
power  of  causing  the  removal  of  the  exudate,  and  it  was  conse- 
quently largely  employed;  but  its  administration  is  now  generally 
condemneih  and  Sir  Thomas  Watson  confesses,  in  the  followin;* 
remarkable  w^ords,  that  the  hope  which  he  once  cherished  that 
the   inflammation   could   be   controlled   by   the   constitutional 
influence  of  »nercury  has  faded  away.     He  says — "  Pericaiditis 
lias  been  known,  not  seldom,  to  spring  up  while  the  patient  was 
already  under  mercurial  salivation.     I  am  obliged  therefore  to 
recant  the  advice  which  I  was  formerly  in  tlie  habit  of  giring 
in  respect  of  mercury  as  a  remedy  for  acute  pericardial  inftam- 
ination."     If  debility  be  present,  the  weakened  heart  must  be 
supported  and  invigorated  by  moderate  doses  of  stimulants  in 
combination  with  opium.     Bleeding,  e3ccept  to  relieve  urgent 
gymptoms  in  the  earlier  stages  of  the  disease,  had  better  be 
withheld,  as  there  is  a  strong  tendency  to  an  early  diminution 
of  the  cJirdiuc  energy.     Blisters  are  not  called  for  in  the  earlier 
stages  of  t!ie  disease,  but  their  application  may,  in  some  rare 
instances^  be  necessary  to  promote  the  absorption  of  the  effusioiL 
Tonics,  more  especially  the  salts  of  iron,  prove  useful  in  pro- 
moting the  absorption  of  the  effused  fluids,  and  are  to  be  given 
alternately  or  in  combination  with  diuretics  or  the  iodide  of 
potassium.      In   tlie   rheumatic   form   eolchicum   is   indicated- 
Digitalis,  so  highly  recommended  by  some  authors,  appears  to 
me  to  act  injuriously ;  it  destroys  the  appetite,  is  uncertain  in  its 
action  on  the  heart,  and,  if  persevered  in,  its  tojdc,  cumulatii 
elfects  are  a])t  to  cause  serious  derangement. 

To  sum  up,  it  may  be  stated  that  warm  fomentations  to  the 
the  side,  warm  clothing,  bandages  to  the  legs,  with  careful 
adiniuistmtion  of  remedies  calenlated  to  relieve  such  uj'gent 
sym|)toms  as  may  arise  during  tlie  progress  of  the  disease,  and 
allowing  the  animal  a  plentiful  but  not  over-abundant  supply 
rii  easily  digestible  natiitious  fuoil,  are  the  general  principles  of 
stile  treatment.  If  there  be  danger  of  death  from  hydrops 
pericardii  manifested  by  orthopnam,  obstruction  to  the  venous 


A 


DISEASES  OF  THE  HEABT  AND  ITS  MEMBRANES, 


691 


circulation,  and  a  serious  interference  with  the  heart's  action, 
^paracentesis  is  to  b€  performed;  a  small  trocar  being  used, 
■  which  is  to  be  introduced  carefully  at  the  side  of  the  sternum, 
■beti 

I     ^ 
H  f  retj 


'  between  the  cartilages  of  the  fifth  and  sixth  ribs. 


ENDOCARDITIS. 


I 

I 


As  a  seqixel  to  articidar  rheumatism,  endocarditis  is  a  more 
frequent  form  of  disease  than  the  last  described  one.  It  is  an 
inflammation  of  the  membrane  lining  the  cavities  of  the  heart, 
and  presents  symptoms  similar  to  those  of  pericarditis;  the 
difference  being  that  in  its  purity  the  blowing  sound— the 
**  bellows  murmur  "  already  referred  to — takes  the  place  of  the 
to-and'fro  friction  sound.  The  marked  venous  pulse,  and  the 
want  of  correspondence  between  the  pulse  and  the  curdiac 
impulse,  laid  down  as  diagnostic  of  this  disease  by  Leblanc  and 
Gamgee,  are  seen  in  other  cardiac  affections,  and  are  of  no 
diagnostic  value.  I  am,  however,  of  opinion  that  the  clonic 
spasms  of  the  superficial  muscles,  already  mentioned,  along 
with  hurried  breathing  and  a  tendency  to  syncope,  if  the  head 
be  suddenly  elevated,  or  the  animal  in  any  way  disturbed,  are 
more  marked  in  this  than  in  any  other  cardiac  affection.  It  is 
veiy  tftie  that  in  cardiac  degeneration  there  is  a  tendency  t*^ 
syncope  from  debility  of  the  circulation.  Tliis  condition,  how- 
ever, differs  from  acute  endocarditis  by  the  absence  of  febrile 
disturbance.  Endocarditis  is  much  more  fatal  than  any  other 
acute  cardiac  aftection,  for  the  reasons  that  it  is  often  associated 
with  a  mal-condition  of  tlie  blood  ;  that  it  leads  to  valvular 
alterations,  and  to  a  deposition  of  fibrinous  coagula  on  the  valves, 
which  destroy  life  by  interfering  with  the  circulation  of  the 
blood,  or,  carried  away  by  the  blood  to  other  parts  of  the  body,  by 
obliterating  the  capillaries  of  other  organs,  leading  to  softening, 
abscesses,  or  sudden  death,  or  undergoing  degradation  by  poison- 
ing the  circulatory  fluid. 

Morldd  Anatoviy. — The  first  effect  of  inflammation  of  endo- 
cardium is  seen  in  the  form  of  red  spots,  streaks,  and  patclies. 
The  redness  is  always  most  intense  in  the  neighbourhood  of  the 
valves,  which  in  some  instances  lose  their  integrity,  and  become 
ruptured  or  detached  from  their  tendinous  cords.  Supervening 
upon  this,  lymph  is  exuded   both  into  the  substance  of  the 
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i^ieuibrane  and  upon  it^  free  surface.     That  upon  the  free 
ifi  often  waslied  away  by  the  current,  but,  generally  sp^UdngJ 
is  found  between  the  folds  and  upon  the  free  sui'faces,  constitatirij 
warty  excrescences  upon  the  valves. 

In  a  specimen  now  before  me,  obtained  from  a  cow  which  h; 
three  monthR  prior  to  death  siifiTered  from  rheumatic  arthriti 
there  are  no  less  than  five-and-twenty  of  these  excrescenci 
more  or  less  'organised,  attached  to  the  surfaces  of  the  tricuspi 
valve,     Tliey  vary  in  size  from  a  pin  head  up  to  a  large  nu! 
some  of  them  being  in  the  auricle  and  some  in  the  ventricl 
attached  not  only  to  the  valves  but  to  the  chordie  tendinea?* 
carnaa  columnar,  and  musculi   pectinati,  wldlst  the  spaces  be- 
twx^en  tlie  tendinous  cords  arc  filled  witit  coagulated  blood*     In 
the  left  side  of  the  heart  there  are  also  traces  of  depositioi 
within  the  mitral  valve,  having  the  shape  of  irregular  whil 
spots.     It  will  he  thus  seen  that  there  is  not  only  a  deposition 
upon  tlie  free  surfaces,  but  also  an  exudation  in  the  membrane 
itself.      In  some  instances  the  valves  become   ulcemt^,  and 
even  the  cardiac  walls  perforated,  establishing  a  communicatioi^B 
between  the  two  ca%'itiea  ^B 

The  growths  of  endocarditis  differ  from  those  clots  or  coagula 
which  form  during  or  after  the  agou)^  of  deaths  and  they  must 
not  be  confounded  with  the  corpora  aurantii,  which  are  generally 
more  or  less  enlarged  in  aged  subjects.  The  coagula,  which  form 
during  or  after  death,  are  not  adherent  to  Uie  parietes,  are  soft 
and  easily  removed. 

In  the  treatment  of  endocarditis  particular  care  must  be  taken 
to  pursue  no  treatment  calculated  to  lower  the  heart's  action,  as 
debility  of  the  circulation  great!}'  favours  the  tendency  to  coagu- 
lation of  the  blood  in  the  heart,  and  the  consequent  fonnatii 
of  these  coagula.     For  the  same  reason,  remedies  which  haV( 
the  power  of  modifying  the  coagulaLiou  of  the  blood,  such  as  tl 
nitrate  of  potash,  or,  when  debility  is  present,  the  bicarbonate 
ammonia,  are  to  be  prescribed;  and  fur  the  reason  that  inflam-'^ 
matious,  artificial  and  natural,  increase  the  fibrinous  condition 
of  Uie  blood  and  its  tendency  to  coagulation,  blisters,  setotis,  and 
all  other  remedies  which  constitute  the  so-called  counter-irritant 
treatment,  are  to  be  avoided.     The  treatment  recommended  for 
pericarditis  is  applicable  for  endocarditis,  w^ith  this  exception, 
that  those  sedatives  wdiich  diminish  the  cardiac  euerg^^are  to  be 
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carefully  and  cautiously  administereA  They  are  certainly  use- 
ful, more  particularly  aconite,  in  relieving  disquietude  and 
imtaLility ;  but  they  should  be  given  in  small  doses  only, 
and  for  the  reason  above  stated,  that  all  remedies  calculated  to 
lower  tlie  action  of  the  heart  promote  the  tendency  to  fibrinous 
coagulation. 

The  results  of  endocarditis  are  various  diseases  or  alterations 
in  the  fonn  and  structure  of  the  valves,  leading  to  ulceration, 
perforation,  pulmonary  apoplexy,  and  ultimately  to  the  death  of 
the  animah 

DISEASES  OF  THE  VALVES. 

For  various  reasons,  such  m  the  distance  of  the  heart  from  the 
thick  and  muscular  thoracic  walls,  valvular  diseases  are  exceed- 
ingly difficult  of  diagnosis.  They  are  generally  due  to  a  change 
of  structure,  caused  by  endocarditis,  mechanical  rupture,  or 
morbid  growths.  The  result  is  imperfect  valvular  action,  indi- 
cated by  difficulty  of  breathing  when  the  animal  is  subjected  to 
exercise,  the  venous  or  jugular  pulse,  the  so-called  vertigo  or 
megrims,  sometimes  a  tendency  to  oedema  of  the  limbs,  and 
modifications  of  the  carfiac  sounds.  These  modifications  are  as 
follows: — A  bellows  murmur  with  the  first  sound  indicates 
mitral  disease  or  insufficiency ;  a  bellows  murmur  with  the 
second  sound  indicates  aortic  insufficiency.  ^  Beyond  this  my 
experience  does  not  enable  me  to  describe  more  definitely  any 
train  of  symptoms  which  are  of  diagnostic  value.  Indeed,  I 
have  repeatedly  found  the  cardiac  sounds  modified,  a  distinct 
venous  pulse,  and  irregularity  of  the  heart's  action  in  various 
conditions  unassociated  with  valvular  diseases.  For  example, 
the  jugular  pulse,  which  would  lead  one  to  conclude  that  the 
regurgitations  were  due  to  tricuspid  incompetency,  is  generally 
present  in  various  alterations  of  the  cardiac  walls,  and  in  peri- 
carditis, whether  it  results  idiopathically  or  traumatically. 
Practically  it  may  be  stated  that  an  animal  sufleriiig  chronically 
from  the  above  symptoms  is  only  fit  for  the  slowest  kind  of  work. 

Various  kinds  of  new  formations — tumours,  parasitic  growths 
— are  sometimes   found  in  the   heart.     These   are  very  fully 

I  ^  lir.  Bxusngeostf  Sen.,  Greenock,  rektee  ft  cue  in  which  there  wm  &  lottd 
tiooming  murmur  In  the  direction  of  the  great  bTterieft,  aloag  with  a  Btroog  pulsa^ 
tion  of  the  f)08t«'Tiur  ftortft,  femondB,  kc.,  which  could  both  be  seen  md  felt.  The 
poti  mmiCM  mreiled  rupture  of  the  ftortic  BomilonAr  vAlre. 
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described  by  Garagee  in  his  Domestic  Animals,  to  which  the 

reader  ia  referred, 

ANGINA  PECTORIS. 

Tl^e  condition  termed  angina  pectoris,  or  breast-pang,  a  dis- 
ease characterised  by  agonizing  pain  and  distress  in  the  hiiuiiiii 
being,  undescribed,  so  far  as  I  am  aware»  in  the  lower  aniii3ak,i3 
a  form  of  disease  which  I  believe  sometimes  affects  the  horee. 
This  disease,  in  man,  is  defined  as  a  pain  or  spasm  referable  to  the 
lower  part  of  the  sternum,  extending  to  the  left  scapula  and 
of  the  neck,  and  manifesting  itself  in  paroxysms  of  great  severi 
I  feel  confident  that  in  one  horse  I  have  seen  this  condition 
a  well-defined  form.      The   subject  in  question  was   an  a; 
cart-horse  brought  for  my  examination  in  the  year  1873.     F( 
twelve  months  previous  the  horse  had  done  but  little  work, 
owing  to  the  fact  that  when  he  was  excited  by  work  or  exercise  he 
manifested  the  most  extj^uisite  agony  in  the  near  (left)  fore  Utah, 
the  muscles  of  which,  more  particularly  the  pectorals  and  those 
of  the  neck,  became  violently  convulsed,  the  limb  itself  being 
alternately  rigidly  fixed  by  muscular  contraction  and  powerlessly 
paralyzed,  so  that  the  animal  was  quite  unable  to  use  it^  and  if 
forced  to  move  he  painfully  dragged  the  limb,  or  sometimes  fell 
to  the  ground.     Whilst  at  rest  the  paroxysms  seldom  occupred, 
but  I  noticed  that  there  was  a  continual  spasmodic  twitching  of 
the  above-mentioned  muscles,  as  well  as  a  dread  on  the  part  of 
the   animal  when   suddenly  approached.     On   examining  the 
heart  and  circulation  there  was  a  distinct  jugular  pulse,  great 
irregularity  of   the  heart's  action,  a  loud   cooing   or   blowing 
sound  and  strong  impulse,  indicative  of  hypertrophy,  and  such 
a  ivant  of  correspondence  between  the  cardiac  energy  and  feeble 
pulse  as  to  lead  me  to  the  conclusion  that  the  horse  was  suffering 
fi^om  valvular  incompetency  or  impediment,  to  overcome  which 
hypertrophy  of  the  cardiac  walls  had  become  established. 

Angina  pectoris  is  supposed  by  physicians  to  be  due  to 
dilaUtion  of  the  cardiac  CAvities,  degeneration  of  the  walls,  some 
condition  of  the  aortic  valves  which  permits  the  regurgitation  of 
blood  into  the  heart,  or  some  sudden  impediment  to  the  coronary 
circulation.  The  condition  of  the  horse  in  question  pointed 
to  the  conclusion  that  the  cause  was  due  to  aortic  impediment 
Unfortunately  I  lost  sight  of  the  animal,  and  I  am  unable 
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confirm  this  view  by  any  post  moriem  examination.  The  latest 
theories  upon  the  cause  of  this  painful  mnlady  are  as  follows: — 

(L)  Neuralgic  affection,  commencing  for  the  most  part  in 
pneumogastric  nerve,  and  spreading  in  different  directions, 

(2.)  That  it  is  due  to  such  an  acceleration  of  the  movements 
of  the  hlood,  by  exercise  or  otherwise,  that  it  arrives  at  the  heart 
faster  than  it  can  be  transmitted  onwards,  and  accumulates  in 
ts  cavities  so  as  painfully  to  distend  them, 

(3.)  Ossification  of  tlie  coronary  arteries,  which,  by  failing  to 
supply  sufficient  blood  to  the  cardiac  walls,  so  impairs  their 
strength  that  the  heart  is  incapable  of  contracting  upon  the 
increased  quantity  of  blood  within  its  cavities,  brought  about 
by  exertion  or  excitement 


CYANOSIS. 


I  The  blue  dbease  described  by  some  veterinary  authors,  and 
depending  upon  non-closure  of  the  foramen  ovale,  is  a  condition 
which  is  only  met  with,  and  that  very  rarely,  in  very  young 
animals.  It  is  due  to  admixture  of  the  venous  with  the  arterial 
blood  in  the  left  cavities  of  the  heart,  owing  to  the  foramen  of 
communication  existing  in  fcetal  life  remaining  pervious  after 
birth.  It  is  manifested  by  blueness  of  the  visible  mucous 
membranes,  difficulty  in  breathing,  and  coldness  of  the  amface. 
Animals  so  atfected  live  but  a  short  time  after  birth. 


ECTOPIA  CORDIS. 


IMiftpIacemmi  of  the  Heart. — ^Tlie  most  common  form  of 
cardiac  misplacement  is  that  in  which  the  heart  is  situated  out- 
Bide  the  chest.  I  have  a  specimen  in  my  possession  in  which 
both  ventricles  and  auricles  are  outside  the  chest,  and  in  which 
the  heart  communicates  with  the  interior  of  the  body  through 
a  large  foramen  in  the  sternum. 


Note. — A  very  useful  T^^ectupe  on  the  DniffnOM  of  Dimam  of  the 
iBeart,  by  George  W.  Balfour,  M.D.,  RRC.P^K,   is  pubhshed  by 

Maclachlan  and  Stewart.  My  knowledge  of  heart  disease  in  the 
[lower  animals  doea  not,  however,  enable  me  to  take  advantage  of  the 

ielicate  signa  and  tests  therein  described. 


CHAPTER  LV. 

SPOEADIO  BISEASEB— continued. 

(UL)  LOCAL  DISEASES— «wi^»nt«e(i. 

(L.)  AFFECTIONS  OF  THE  DIAPHRAGM. 

SPASM  OF  THE  DIAPHRAGM, 

Often  confounded  with  palpitation  of  the  heart,  is  generally 
caused  by  over-exertion,  such  as  a  fast  run  in  the  hunting-field ; 
it  is  also  sometimes  seen  in  tetanus.  Its  most  prominent 
symptom  is  a  convulsive  motion  or  jerking  of  the  whole  body, 
accompanied  by  a  dull,  thumping  noise,  unconnected  with  the 
pulsation  of  the  heart,  emanating  posterior  to  that  organ  in  the 
region  of  the  diaphragm.  In  some  instances  the  impulse  of 
the  heart  is  barely  perceptible ;  the  pulse  is  small  and  weak, 
and  there  is  great  difficulty  in  breathing.  The  spasmodic 
movements  of  the  diaphragm  are  not  synchronous  with  the 
pulse :  this,  along  with  the  fact  that  the  sound  proceeds  from 
parts  posterior  to  the  heart,  at  once  points  out  the  difference 
between  this  affection  and  cardiac  palpitation. 

Treatment. — Generally  speaking,  a  good  diffusible  stimulant, 
with  warm  clothing  and  quietude,  is  all  that  is  necessary. 
Should  the  symptoms  continue,  opium  is  to  be  administered, 
and  if  at  any  time  the  dyspnoea  be  great,  and  the  animal  in 
danger  of  dying  from  apnoea,  it  may  be  necessary  to  abstract 
a  moderate  quantity  of  blood  in  order  to  relieve  undue  pul- 
monary congestion. 

RUPTURE   OF  THE  DIAPHRAGM. 

Many  cases  of  this  lesion  are  reported  by  veterinarians.  I  am 
afraid,  however,  that  in  most  of  them  the  rupture  has  been  pod 
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mor^rm,  arising  from  the  pressure  of  tbe  intestines,  distended  with 
gases  evolved  after  death.  It  is  stated  that  the  nipture,  when 
occurring  during  life,  is  always  found  in  the  tendinous  portion  of 
the  muscle,  and  that  that  occurring  past  mm*Um  is  in  the  fleshy 
part  of  it  In  nearly  every  subject  brought  for  dissection,  if  kept 
unopened  until  the  aMomen  ha?5  l»ecome  much  distended,  the 
diaphragm  is  found  ruptured.  I  am  not  acquainted  with  any 
symptoms  diagnostic  of  this  lesion,  except  those  of  abdorainal 
pain,  distressed  breathing,  and  general  disturlmnce.  Mr,  Robin- 
son of  Greenock  tells  me,  however,  of  a  case  in  which  for  two 
days  prior  to  death  there  was  general  imeasiness,  pawing  with 
the  fore  feet,  anrl,  what  might  be  looked  upon  as  diagnostic,  a 
dark  patch  of  perspiration  was  seen  to  be  constantly  present  ou 
the  skin  opposite  the  diaphragm  on  one  side,  On  making 
3,  post  mortem  a  knuckle  of  intestine  was  found  in  the  cavity  of 
the  thorax,  forced  through  a  round  aperture  in  the  diaphragm, 
opposite  the  patch  of  perspiration.  Beyond  this,  I  can  gather 
no  reliable  information  from  the  writings  of  veterinary  authors 
which  would  justify  me  in  laying  down  any  rules  for  its  re- 
cognition. If  I  were  to  do  so,  wiiat  I  might  state  would  be 
calcidated  more  to  mislead  than  to  enlighten. 

Should  the  lesion  be  found  post  jnortem  in  the  tendinous 
portion,  or  if  at  any  time  the  gap  be  stained  with  extravasated 
blood,  the  probabilities  are  that  it  occurred  during  life. 
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CHAPTER    LVL 

SPOEADIC    DISEASES— contintud. 

(IlL)  LOCAL  DISEASES— coniinuecL 

(if.)  DISEASES  OF  THE  BIGESTIYE  ORGANS. 


With  very  rare  exceptions,  diseases  of  the  digestive  apparatus 
are  results  of  errors  in  feeding.  Some  of  them  have  been  already 
discussed  under  the  head  of  Dietetic  Diseases,  and  need  not  again 
be  referred  to,  I  may  here,  however,  briefly  observe  that  horses 
are  best  kept  in  health  and  working  condition  when  fed  upon 
an  admixture  of  food  requiring  thorough  mastication,  and  that 
horned  cattle  are  best  kept  in  health  when,  in  addition  U}  the 
more  nutritious  aliments,  they  are  freely  supplied  with  food 
requiring  remasti cation,  such  as  hay,  grass,  or  straw. 

Observations  on  the  diseases  of  digestive  oigans  point  to 
the  conclusion  that  in  the  horse  the  intestines  ^e  more  liable 
to  sutler  from  disease  than  the  stomach ;  whilst  in  the  ox  and 
sheep  the  reverse  is  the  case ;  and  in  the  dog,  consequent  nix)n 
its  power  of  vomition,  the  stomach  is  more  rarely  disordered 
than  one  would  be  led  to  expect  from  the  nature  of  its  food,  &c 

In  the  horse  the  stomach  is  a  simple  organ,  small  in  comparison 
to  the  size  of  the  animal,  and  in  contrast  with  the  volume  of  the 
intestines.  It  is  but  slightly  called  into  action  during  the  dig^- 
tive  process,  and  provided  the  food  be  properly  masticated  and 
incorporated  with  the  salivary  secretions,  it  is  arrested  for  a  short 
time  only  in  the  stomach,  but  is  passed  onward  into  the  intestinal 
canal,  where  the  process  of  digestion  is  completed.  On  this  ac- 
count the  intestines  are  more  liable  to  disease*  It  is  also  a  remark- 
able fact  that  easily  digested  food,  if  given  over-abundantly,  is 
apt  to  derange  the  small  intestines,  whereas  food  containing  much 
woody  fibre,  such  as  over-ripe  hay,  more  particularly  rj^e-grass, 
coarse  straw,  &c.,  accumuhites  in  the  large  intestines,  and  there 
causes  derangement,  inflammation,  and  even  paralysis  of  the 
intestinal  muscular  tissue.  It  is  also  a  fact  worthy  of  notice, 
that  if  food  be  given  artificially  prepared  by  boiling  or  steam- 
ing, it  is  retained  in  the  stomach  itself,  and  if  given  over- 
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abundantly,  causes  distension,  inflammation,  pamlyBis,  and  even 
lupture.  This  is  accounted  for  by  the  circumstance  that  food 
imperfectly  prepared  for  intestinal  digestion  is  retained  or 
imprisoned  by  the  action  of  the  pyloric  structures,  and  thus 
distends  the  stomach  by  it«  bulk,  or  by  gases  evolved  by  the  pro- 
cess of  fermentation,  which  is  apt  to  ensue.  By  bearing  these  hicts 
in  remembrance^  the  practitioner  will  to  some  extent  be  able  to 
aiTive  at  a  correct  idea  of  the  seat  of  gastric  or  intestinal  disease. 

The  food  of  the  horse  contains  an  abundant  quantity  of  starchy 
materials,  and  the  process  by  which  these  are  rendered  soluble 
commences  in  the  mouth,  not  only  by  their  admixture  with  the 
salivary  secretions,  but  by  a  chemical  change,  through  wliich  the 
non-soluble  starch  is  converted  into  dextrine  and  grape  sugar^ 
and  made  fit  for  the  action  of  the  intestinal,  biliary,  and  gastric 
secretions,  and  for  absorption  by  ihe  vessels  of  the  gastric  and 
intestinal  walls.  For  the  purpose  of  performing  this  process  the 
horse  is  provided  with  twenty-four  mill-stones,  in  the  form  of 
molar  teeth,  which  have  the  power  of  crushing  and  triturating 
the  hardest  food,  and  of  an  extensive  system  of  salivary  organs, 
which  secrete — most  actively  during  the  process  of  mastication 
— a  fluid  which  most  ei!ectively  blends  with,  and  chemically 
changes^  the  food  thus  triturated.  On  this  account  we  find  that, 
w^hen  horses  are  sufliciently  but  not  over-abundantly  fed  with 
dry  food  of  a  proper  quality,  the  stomach  rarely  suffers  from 
disease.  An  error  in  the  diet,  however,  or  a  sudden  change  from 
one  kind  of  food  to  another,  not  only  deiunges  the  stomach,  but 
the  intestinal  canal  as  well 

In  the  ox  and  sheep,  the  large  and  complicated  stomach  not  only 
digests,  but  also  prepares  the  food  for  digestion.  For  example, 
ruminating  animals  eat  and  swallow  the  coarsest  food  very 
rapidly,  and  they  are  provided  with  a  large  receptacle  for  its 
retention,  in  which  it  undergoes  maceration  and  reduction  to 
smaller  particles  by  a  slow  churning  movement  in  the  ramen 
and  reticulum,  wliich  facilitates  its  trituration  during  the  process 
of  rumination  and  after-solution  by  the  digestive  fluids. 

Without  entering  further  into  a  physiological  consideration  of 
the  process  of  digestion,  it  will  be  seen  that  the  stomach  of  the 
ox  much  more  actively  participates  in  the  process  of  digestion 
than  that  of  the  horse,  and  that  it  is  thus  rendered  more  liable 
to  disorder  in  its  first  and  second,  as  well  as  its  third  and  fourth 
compartments^  than  the  simple^  single  stomach  of  the  horse. 


CHAPTER    L 

SPOKADIC    DISEASES— c^n^mt^ei. 

(III.)  LOCAL  UmEASES— continued, 

(27.)  DISEASES   OF  THE  STOMACH. 

INDIGESTION  WITHOUT  ENGORGEMENT, 

From  various  causes,  such  as  improper  food,  the  process  of 

dentitioa,  diseases  of  the  teeth  causing  imperfect  mastication, 
luvenous  feeding,  the  presence  of  other  diseases,  debility  of  the 
fitoutach  itself  resulting  from  some  constitutional  predisposition, 
or  from  food  given  at  uncertain  and  rare  intervals,  a  condition 
of  indigestion  is  induced  in  the  horse.  In  young  animals  the 
same  is  induced  by  drauglits  of  cold  milk ;  removal  from  the 
dam  at  too  early  an  age,  or,  wliat  is  commonly  the  case  in  some 
districts,  compelling  the  dam  to  work  shortly  after  the  birth  of 
the  oflspring,  and  allowing  it  to  suckle  at  rare  intervals  and 
when  the  dam  is  heated, 

Si/mptonis. — In  the  horse  the  symptoms  are,  loss  of  appetite, 
or  depravity  and  capriciousnesa  of  it,  manifested  by  the  animal 
eating  at  irregidar  intervals,  or  having  a  desire  to  eat  filth — i 
bulimia — with  sourness  of  the  mouth,  and  usually  increased 
thirst ;  the  anin^^l  soon  becomes  hide-bound,  has  a  dry,  ecttrfy 
skin,  there  is  irregularity  of  the  bowels,  and  frequent  escape  of 
flatus  by  the  anus.  If  caused  by  imperfectly  masticated  food, 
such  as  whole  oats  or  coarse  hay,  these  may  be  found  in  the 
faBces.  In  addition  to  the  above  diagnostic  symptoms,  there 
may  be  a  dry  cough,  or  irregularity  of  the  pulse,  which  may  be 
slower  or  faater  than  natural ;  colicky  pains  may  also  be  present 
in  some  cases,  occuiTing  moi'e  particularly  in  an  hour  or  two 
after  the  animal  haa  partaken  of  food ;  whilst  in  others,  fits  of  \ 
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giddiness — megiims — and  even  paralysis  occur,  the  latter  con- 
dition being  not  seldom  seen  in  cattle,  and  very  often  in  dogs. 

In  the  young  the  above  syinptoras  are  more  commonly 
associated  with  diarrbnea  than  in  the  older  animal,  in  which 
constipation  is  generally  present,  The  faeces  often  resemble 
the  colour  of  the  food :  for  example,  if  the  hoi-se  be  fed  on 
dark-coloured  hay  or  clover,  the  tk^ces  will  be  dark-coloin^d 
also ;  if,  on  the  cont^ll^y^  it  be  fed  on  oats,  the  fieces  will  be 
light  in  colour ;  and  in  tlie  young  animal,  when  fed  on  niillv,  it 
will  often  resemble  it  both  in  colour  and  consistence,  mixed, 
however,  with  large  masses  of  curdled  milk,  and  often  very 
ftetid.  I  have  often  noticed  that  when  indigestion  is  induced 
by  clover,  the  urine  is  very  dark  in  colour,  and  deposits  a  thick, 
almost  brick-coloured  sediment  This  condition  of  urine»  how- 
ever, need  not  cause  any  apprehension,  as  it  is  often  seen  in  the 
clover-fed  animal  without  any  disease  being  present.  The 
urinar}^  deposit  mostly  consists  of  carbonate  of  lime,  the  tinge 
being  due  to  the  colouring  matter  of  the  food.  Indigestion, 
however,  is  a  fertile  source  of  deposits  in  the  urine,  which  result 
from  imperfect  nutrition  of  tlie  tissues,  or  a  chemical  change  in 
the  constituents  of  the  blood-plasma,  due  to  the  products  being 
imperfectly  prepared,  or  containing  some  material  unfit  for 
healthy  nutrition,  as  already  referred  to  in  the  former  parts 
of  this  work. 

Trcxiinunt, — Carefully  inquire  into  the  cause,  and  remove 
il  If  due  to  the  process  of  dentition,  the  presence  of  unshed 
crowns  of  the  temporary  teeth  irritating  and  wounding  the 
mouth,  or  to  any  irregularity  of  the  dental  apparatus,  these 
must  be  attended  to  according  to  the  directions  laid  down  under 
their  several  heads.  In  all  instances  where  such  causes  are  nut 
in  operation,  even  when  the  cause  cannot  be  traced  to  the  food, 
it  will  be  necessary  to  make  some  alteration  in  the  diet,  and 
to  examine  the  various  alimentary  matters  in  order  to  detect  the 
offending  one  if  possible. 

If  diarrhcea  be  not  excessive,  and  the  animal  thereby  much 
debilitated,  it  will  be  advisable  to  give  a  mild  aperient  or  a 
moderate  cathartic.  To  the  young  animal  a  dose  of  castor  or 
linseed  oil ;  to  the  older,  a  moderate  dose  of  aloes,  combined 
with  a  vegetable  bitter,  ginger,  or  gentian.  After  the  laxative 
has  operated^  I  have  found  that  the  bicarbonate  of  aoda,  with 
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gentian,  or,  where  the  stomach  seems  much  debilitated,  nux 
vomica,  to  have  a  most  beneficial  effect,  not  only  improving  the 
appetite,  and  removing  the  acidity — pyrosis  or  '*  heartburn  "— 
which  is  usually  present — manifested  by  a  tendency  to  lick 
tlie  walls  or  other  cold  or  alkaline  material — but  etrengthemng 
and  improving  the  gastric  apparatus. 

It  may  be  here  stated  that  the  mineral  tonics,  particularly  the 
salts  of  iron,  are  inadmissible,  and  generally  do  harm  in  the 
earlier  stages  of  gastric  debility,  or  indigestion,  often  destroying 
wliat  little   appetite   remains,   and   becoming   combined   witli 
sulphuretted  hydrogen  in  the  intestines,  tinging  the  faeces  a 
black  colour — n.  certain  sign  in  all  instances  that  the  iron  is  not 
digested  or  absorbed  into  the  circulation,  where  alone  it  can  be^H 
beneficial,  and  that  it  is  doing  harm*     It  is  very  true  tliat  even^^ 
in  health  large  doses  of  iron  salta  tinge  the  fieces,  but  modemte 
doses  have  not  this  effect  to  any  great  extent.     In  some  cases  the 
alkaline-bitter  ti^atment  fails  in  having  the  desired  effect    When 
this  occurs  the  mineral  acids,  particularly  the  nitro-muriatic, 
may  prove  heneficiaL      In  foals   and    calves   pepsine   can  be 
administered,  a."?  in  all  probability  the   indigestion  is  due  to 
imperfect  secretion  of  the  gastric  glands;  even  in  the  old< 
animal  this  is  often  presumably  the  case,  and  more  especiall; 
when  the  disorder  occurs  without  apparent  cause,  the  same 
remedy  will  prove  beneficial*    It  is  almost  needless  to  observe 
that  the  dieting  of  the  animal  is  to  be  carefully  conducted,  and 
that  pure  air,  moderate  exercise,  and  good  grooming  are  esse: 
tials  to  good  digestion.     Occurring  in  the  winter,  if  the  anim 
be  thickly  clothed  with  hair,  clipping  will  act  almost  magically, 
restoring  the  digestion  and  appetite,  which  may  have  been  long 
impaired,  notwithstanding  remedies,  in  the  course  of  a  few  hours. 
In   the  cow,  chronic  indigestion,  as  exemplified  by  recurri: 
tympanitis  and  other  symptoms  similar  to  those  observed  in  tl 
horse,  and  when  not  occurring  from  recognisable  external  causes 
or  other  diseases,  is  often  due  to  the  pre^sence  of  some  foreign 
body  in  the  rumen  or  reticulum,  removeable  in  some  instances 
by  the  operation  of  rumenotomy,  hereafter  to  be  described.     In 
all  ciironic  indigestions  of  the  cow  this  operation  is  recommend- 
able.     I  have  repeatedly  performed  it  successfully,  even  where 
no  foreign  body  has  been  found,  the  mere  removal  of  the  long- 
retained  tbod  having  been  sufficient  to  restore  the  organ  to  its 
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healthy  coaditioiL  In  young  calves,  indigestion,  associated  with 
conviilsive  fits,  is  sometimes  due  to  hair-balls;  these  after  a 
time  become  gradually  disintegrated  by  the  movements  of  the 
stomach,  and  the  s3'iuptoms  may  slowly  disappear.  In  rare 
instances  hair-balls  are  foimd  in  fully  grown  cattle,  and,  as  in 
calves,  result  from  the  animals  licking  each  other.  In  calves 
the  symptoms  of  urgency  are  often  relieved  by  stimulants,  such 
8s  the  carbonate  of  ammonia  or  turpentine;  should  the  indi- 
g^tion,  however,  remain  for  a  considerable  period,  recourse 
must  be  had  to  the  operation  already  referred  to.  It  may  be 
here  mentioned  that  common  salt  given  in  the  food  promotes 
digestion  in  all  animals.  In  tbe  dog  indigestion  is  mani- 
fested by  frnquent  retchings  or  vomitings  and  fcetor  of  the 
breath,  and  is  best  treated  by  a  brisk  purgative,  antacids,  and 
a  restricted  diet 

INDIGESTION  WITH  ENGORGEMENT — MPACTION  OF  THE  STOMACH — 
PLIKALVXA— GASTKIC  TYMPANinS — HOVEN. 

Distension  of  the  stomach  may  arise  from  repletion  with  solid 
food,  or  from  the  evolution  of  gases  arising  from  solids  or 
liquids  contained  within  it  undergoing  the  process  of  fermenta- 
tion, or  disengaged  from  the  gastric  walls  when  the  stomach  is 
empty,  as  occurring  in  conditions  of  great  prostration. 

The  causes  in  the  Horse, — Impaction  of  the  stomach  results 
from  the  ingestion  of  food  too  abundant  in  quantity,  or  greedily 
swallowed  and  imperfectly  masticated.  In  those  parts  of  the 
country  where  the  cooking  of  food  for  horses  is  a  common  custom, 
it  is  found  that  deaths  from  diseases  and  lesions  of  the  digestive 
apparatus  are  very  common.  From  tbe  reasons  already  liinted 
at^  namely,  that  it  is  necessary  for  tlie  food  to  undergo  not  only 
the  process  of  trituration  by  the  teeth,  but  that  it  requires  to  be 
chemically  altered  by  combination  with  the  saliva,  it  will  be 
understood  that  food  prepared  in  any  other  way,  as  cooking  by 
boiling  and  steaming,  is  unfitted  to  be  act^d  upon  by  the 
stomach,  and  is  consequently  retained  within  it — the  animal 
meanwhile  continuing  to  eat — xintil  its  walls  become  distended, 
paralyzed,  or  even  ruptured. 

Some  kinds  of  food,  nutritious  in  themselves,  and  theoretically 
calculated  to  be  proper  for  tlie  horse,  are  found  practicallv  to 
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nutritious,  containing,  according  to  Sir  H,  Davy,  955  parts  of 
niitntious  matter  in  1000,  is  found  to  be  iraproper,  derangi 
the  etomocli,  causing  purgation,  laminitis,  and  death.  Barlejf 
again  has  a  similar  efiect,  and  for  these  reasons  is  found  to  be 
an  improper  article  of  diet. 

When,  liowever,  from  various  circumstances,  such  as  damaged 
crops,  it  becomes  compnlsoiy  to  cook  the  food,  it  is  necessary 
that  it  be  givt^n  with  the  greatest  caution,  in  small  quantities, 
and  at  intervals.  Bran  again,  so  useful  an  article  when  com- 
bined with  other  foods,  or  as  an  occasional  mash,  if  given  in 
large  quantities,  is  retained  undigested,  and  induces  a  conditioa  , 
of  repletion  which  often  proves  fatal.  Some  kinds  of  hay,i 
musty  or  otherwise  damaged,  or  too  ripe  previous  to  being  cut, 
barley  and  foreign  straw,  are  also  common  causes  of  impaction ; 
whilst  gi'een  foods,  particulaily  when  animals  are  first  put  upon 
them,  or  if  given  too  abundantly,  not  only  induce  engorgement, 
but  also  undergo  fermentation  in  the  stomach,  and  thus  induce 
tympanitis. 

In  homed  cattle  and  sheep  the  same  conditions  are  produced,  j 
most  commonly  by  damp  grasses,  turnip-tops,  maltcums,  clovers, 
&c, ;  indeed  it  may  be  stated  that  various  foods,  if  given  over- 
abundantly,  will  cause  tympanitis,  but  none  so  speedily  as  green 
clover. 

In  homed  cattle,  tympanitis — hoven  or  blown — arising  ftom 
retention  of  food  in  the  rumen,  frequently  accompanies  other 
diseases.  It  is  wonderful  how  great  a  quantity  of  food  is  fotmd 
in  the  rumen  of  an  animal  which  has  died  from  a  disease  which 
has  existed  for  several  days  or  even  weeks.  In  many  instanceSi 
where  an  animal  suffering  from  pleuro-pneumonia  has  not 
partaken  of  any  solid  food  for  a  period  extending  perhaps  over  a 
fortnight,  it  has  been  found  that  the  rumen  contains  several 
bucketfuls  of  alimentary  matters.  The  rumination  having  been 
suspended,  there  has  been  no  true  digestion,  and  the  food 
partaken  of  prior  to  the  occurrence  of  the  illness  has  lain,  as  it 
were,  in  a  mass  in  the  inert  and  paralyzed  rumen,  having  a 
tendency  to  undei'go  fermentation,  and  thus  induce  tympanitis. 

An  additional  cause  of  retention  in  the  rumen  is  found  in 
disease  of  the  salivary  glands.  Pluorens  asserted  that  from 
the  period  of  feeding  to  that  of  rumination  there  is  a  constant 
abundant  secretion  of  saliva,  which  is  constantly  swallowed ;  if 
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this  be  stopped,  the  contents  of  the  rumen  become  hard  and 
unfit  for  re^irgitation.  In  this  way  rumination  is  suspended, 
and  tympanitis  induced^  Theae  observations  have  been  con- 
firmed by  CoHn,  who  also  found  that  if  the  parotid  ducts  were 
opened,  and  the  secretion  thus  prevented  from  flowing  into  the 
mouth,  rumination  became  suspended* 

Tlie  act  of  vomition,  rarely  performed  by  the  horse,  occurring 
only  as  a  symptom  of  a  grave  lesion  or  disease,  might  be  easily 
performed  by  ruminants ;  in  fact  the  regurgitation  of  the  food 
during  the  act  of  rumination  indicates  this  facility,  but  vomifcioii 
itself  seldom  occurs* 

It  is  not  my  purpose  to  enter  into  a  physiological  discussion 
upon  this  matter,  but  merely  to  state  that  I  am  of  opinion  that 
vomition  is  rendered  difficult  in  the  horse  by  folds  of  raucous 
membrane  at  the  cardiac  orifice,  and  that,  if  from  any  cause, 
such  as  inordinate  distension  or  rupture  of  the  stomach  itself, 
flaccidity,  dUatation,  or  paralysis  of  the  lower  end  of  the  ceso* 
phagns — the  nigie  become  unfolded,  and  the  cardiac  orifice 
opened — that  vomition  can  and  does  occur.  The  valve  of 
Ourlt,  which  is  described  by  some  authors  as  a  spiral  valve  at 
the  cardiac  opening  of  the  stomach,  has  no  existence. 

The  true  source  of  the  rarity  of  the  act  in  ruminants  is,  I 
tlunk,  satisfactorily  pointed  out  by  ilr.  J.  S.  Gamgee,  and  is 
due  to  the  fact  that  these  animals  are  nauseated  with  great 
difficidty.  I  have,  however,  witnessed  very  forcible  vomition 
in  cattle  sufferiug  from  indigestion,  as  well  as  the  passive  return 
of  food  into  the  mouth,  which  occurs  during  the  profound  coma 
of  parturient  apoplexy.  Indeed,  upon  mure  than  one  occasion 
such  ingesta  have  found  their  way  into  the  tnichea  and  bronchial 
tubes,  and  have  caused  a  fatal  pneumonia  in  two  or  three  days 
after  recovery  from  the  parturient  disease. 

The  dog,  pig,  and  cat  are  easily  nauseated  by  various  remedies, 
and  vomit  with  great  facility. 

Sijmptow^  in  Ike  Ox  and  Slucjh — Tympanitis  is  diagnosed  by  a 
swelling  on  the  left  side,  which  may  appear  during  the  time  the 
animal  is  feeding,  or  shortly  after ;  the  breathing  is  difficult  and 
laborious,  becoming  more  so  as  the  gas  is  generatcid  and  as  the 
swelling  increases.  The  oppression  of  the  breathing  is  mani- 
fested by  the  general  appeai-ance  of  the  animal ;  there  is  expan- 
sion of  the  nostrils,  moaning  during  the  expiratoiy  movement, 
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eructations,  dril>bling  of  saliva  from  the  mouth,  and  some  degree 
of  uneasiness ;  rumination  is  suspended  ;  the  bowels  soon  become 
constipated,  and  if  tlie  tympanitis  is  extreme,  there  will  l)e  a 
prominence  and  wildness  of  the  eye  which  is  characteristic  of 
obstniction  to  the  entrance  of  air  into  the  lungs. 

The  moan  or  gi'unt,  wluch  is  heard  not  only  in  tympanitis,  bat  _ 
in  various  forms  of  indigestion,  even  when  unaccompanied  by^H 
distension,  is  similar  to  that  of  pleuro-pneumonia;  and  on  this^^ 
account  indigestion  has  been  mistaken  for  pleuro-pneumonia, 
and  credit  cbiimed  for  curing  the  latter  disease  when  it  had  no 
existence.  The  moan  of  indigestion  is  rather  more  prolonged, 
and  resembles  a  groan  more  than  the  ^'unt  of  pleuro-pneumoiiia. 
The  gases  evolved  have  been  found  to  be  composed  of  carburetted 
hydrogen,  sulphuretted  hydrogen,  carbonic  acid,  and  in  some 
cases  carbonic  oxide*  Unless  relieved,  the  animal  will  die,  either 
from  pressure  of  the  distended  stomach  npon  the  diaphragm, 
causing  sutVocation,  or  from  the  absorption  of  noxious  gases  into 
the  circnlation.  In  some  instances,  tympanitis  is  chronic,  and, 
as  already  stated,  may  depend  upon  the  presence  of  foreign 
bodies  in  the  rumen. 

Trmtment, — In  very  urgent  casees,  the  most  effectual  treoi 
ment  is  that  of  puncturing  the  rumen  with  a  trocar,  and  aUo^ 
the  gases  to  escape  through  the  cannula.    The  operation  is  to 
performed  on  the  most  prominent  part  of  the  swelling,  and  at 
equal  distances  from  the  spine  of  the  ilium,  last  rib,  and  trans- 
verse processes  of  the  lumbar  vertebne.    When  the  symptoms  a 
not  very  urgent,  tympanitis  can  be  relieved  by  stimulants  an( 
stomachics,  such  as  carbonate  of  ammonia,  turpentine,  alcoholi 
preparations,  or  the  vegetable  spices,  particularly  if  given 
warm  ale.    After  the  symptoms  of  urgency  have  been  remov 
cathartics  are  to  be  prescribed,  such  as  salts,  with  croton  an« 
aromaties,  care  being  taken  that  the  animal  be  kept  upon  a 
restricted  diet  for  some  days  after  recovery.    When  the  t}Tn- 
panitis  becomes  chronic,  stomachic  stimulants,  particularly  nux 
vomica,  are  to  be  prescribed ;  but  if,  along  with  the  attention  to 
dieting,  they  fail  to  give  relief,  it  may  be  necessary  to  open  i 
rumen,  when  the  cause  may  be  detected  and  removed. 
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IMPACTION  OF  THE  KCMEN  WITH  SOLID  MATTERS. 

The  symptoms  are  similar  to  the  above,  with  the  exceptioa 
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that  the  swelling,  resonant  when  tapped  ivitJi  the  finj^ers  in 
tympanitis,  is  dough-like  and  pits  on  pressure.  In  some 
instances  I  have  noticed  that  the  pitting  remains  for  a  consi- 
;derable  period  after  the  pressure  is  removed,  indicating  that 
the  coats  of  the  nimen  have  lost  their  muscular  tonicity,  and 
that  its  movement  is  in  abeyance,  or  entirely  lost.  I  have  also 
noticed  that  in  such  cases  medicinal  remedies  do  harm  until 
the  viscus  has  been  to  some  extent  emptied,  and  that  the  best 
method  of  doing  this  is  to  perform  rumeuotony  before  the  powers 
of  life  become  exhausted. 

The  best  method  of  performing  this  operation  is  as  follows  :— 
After  securing  the  animal  by  the  nose,  with  its  right  side  to 
the  wall,  plunge  a  sharp  bistoury  into  the  rumen,  commencing 
the  puncture  midway  between  the  last  rib  and  the  spine  of  the 
ilium,  and  from  four  to  five  inches  from  the  points  of  the  trans- 
verse pr<jcesse3  of  the  lumbar  vertebrae,  cut  downwards  until  the 
wound  is  large  enough  to  admit  the  hand 

Some  practitioners  recommend  that  a  towel  or  handkerchief 
be  introduced  into  the  wound,  in  order  to  prevent  the  food  fall- 
ing into  the  peritoneal  cavity.  I  find  it  much  better  to  place 
a  suture  at  the  lower  part  of  the  incision  through  the  lips  of  the 
double  wound.  Wlien  this  is  done,  the  contents  are  to  be 
removed  by  the  hand ;  the  parts  are  then  to  be  thoroughly 
cleaned ;  the  incision  in  the  stomach  to  be  first  stitched  up,  its 
edges  being  turned  inwards,  so  as  to  get  the  peritoneal  coat  into 
apposition.  The  best  material  for  the  sutures  is  small  catgut 
or  fiddle-string,  llie  external  wound  may  then  be  closed  with  a 
stronger  suture  of  strong  waxed  twine,  over  which  a  stiff  pitch 
plaster  it  to  be  applied.  Cathartics  are  to  be  administered, 
succeeded  by  vegetable  bitters,  more  especially  nux  vomica,  and 
the  animal  is  to  be  carefully  fed.  In  less  urgent  eases,  where 
the  rumen  still  retains  some  tone  and  power  of  movement, 
removal  of  the  impaction  ia  to  be  effected  by  cathartics  and 
stimulants,  the  best  cathartic  for  this  purpose  being  an  admix- 
ture of  croton,  aloes,  and  sulphate  of  magnesia,  succeeded  by 
a  plentifid  supply  of  fluids,  treacle,  and  an  occasional  dose  of 
ginger  or  ammonia.  To  restore  tone  to  the  rumen  when  debili- 
tated, common  salt  dissolved  in  cold  water  has  been  recommended. 
This  can  do  no  harm,  and  failing  other  remedies,  may  be  given 
in  tympanitis  and  impaction. 
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IKPACTION  OF  THE  THIBD  STOMACH. 

Variously  termed  fardel-ljoimd,  vertigo,  maw-bound-     This 
a  very  popular  disease,  some  writers   ascribing  every  case  of 

constipation  to  impaction  of  the  omasum,  basing  their  c5on* 
elusions  upon  the  fact  that  the  contents  of  this  viscus  are  in 
a  dry  and  hard  condition  when  examined  after  death.  But 
seeing  that  this  is  its  natural  state,  and  that,  when  animals 
have  died  from  what  appeared  to  be  obstinate  constipation,  iu 
contents  have  been  found  moister  than  natural,  1  have  arrived 
at  the  conclusion  that  what  is  supposed  to  be  impaction  of 
the  third  stomach  is  in  reality  an  inflammation  of  the  mucous 
membrane  of  the  true  stomach — abomasitis^-or  true  gastric 
inflammation.  I  do  not  mean,  however,  to  state  that  the  third 
compartment  does  not  participate  in  the  disorders  of  the  others; 
but,  on  the  contrary,  that  disease  commencing  in  the  rumen, 
reticulum,  or  abomasum,  soon  involves  the  third  compartment 
I  shall  not,  therefore,  separate  the  description  of  this  disease 
from  ahoraasitis. 

Professor  Dick  has  published  a  record  of  a  series  of  cases  in 
wliich  the  symptoms,  as  descrihed  by  various  authors  as  being 
characteristic  of  impaction  of  the  third  stomach,  were  present 
to  a  marked  degree ;  the  post  mortem  examinations  of  the  animals 
that  died,  however,  revealed  that  the  disease  was  situated  en- 
tirely in  the  fourth  compartment. 

The  causes  of  inflammation  of  the  true  stomach  are  sudden 
changes  in  the  condition  of  the  food,  or  in  the  food  itself. 
That  a  change  in  tlie  condition  of  the  food  has  an  effect 
in  causmg  disease  no  one  will  deny,  and  that  it  is  cap- 
able of  inducing  gastritis  is  strongly  insisted  upon  by  Pro- 
fessor Dick,  who  brings  the  following  facts  to  bear  upon  his 
concluaious : — *'  In  1833,  Mr.  Hardie,  Balbegie,  about  three 
miles  north  of  Kirkcaldy,  in  Fifeshire,  turned  out  twenty-six 
cattle  into  some  pasture  fields.  For  the  first  fortnight  they 
were  housed  in  the  straw-yard  at  niglit,  but  they  were  after* 
wards  allowed  to  remain  constantly  in  the  field,  and  they  cou* 
tinued  to  thrive  and  were  quite  healthy  till  the  night  of  the  10th 
June.  For  a  considerable  time  previous  to  tliis  the  weather 
had  been  very  dry,  and  the  grass  almost  withered  up,  or  at  least 
it  contained  much  less  succulence  than  is  usual  at  that  seasou 
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of  the  yean  During  that  night  a  considerable  quantity  of  rain 
fell,  but  the  weather  was  mild,  and  continued  so  for  some  days 
afterwards.  On  the  morning  of  the  11th  one  was  found  dead, 
and  many  of  the  rest  unwell,  being  dull,  stupid,  and  their  eyes 
having  a  fixed  and  glassy  appearance ;  tlie  pulse  was  small, 
and  varying  from  80  to  100;  the  animals  had  an  inclination 
t4j  press  forward  with  the  head  against  anything  that  came  in 
tlieir  way,  but  especially  in  a  corner.  The  post  mortem  exami- 
nation proved  that  the  disease  arose  from  inflammation  of  the 
true  stomach,  producing  a  degree  of  affection  of  the  brain,  similar 
to  stomacli  staggers  in  the  horse/'  The  treatment  prescribed  by 
Professor  Dick,  namely,  repeated  bleedings,  even  to  faintness, 
and  large  doses  of  purgative  medicines^  given  in  large  quantities 
of  gruel,  with  cold  water  frequently  applied  to  the  head^  proved 
successful  in  every  instance. 

In  the  gastritis  of  ruminants  a  highly  disturbed  condition  of  the 
nervous  system  is  a  distinguishing  symptom,  evidenced  either 
by  a  high  state  of  delirium,  coma,  or  convulsi^'e  fits,  indicative  of 
disturbance  of  the  brain  proper,  or  by  paralysis  of  the  posterior 
exti'emities,  when  the  area  of  the  disturbance  is  limited  to  the 
posterior  parts  of  the  spinal  cord.  Paralysis,  con\"ulsions,  and 
coma  are  also  frequently  seen  in  dogs  when  suilering  from 
gastric  affections,  and  the  same  may  be  said,  but  in  a  less 
degi'ee,  of  the  horse. 

In  addition  to  the  above  symptoms,  the  gastritis  of  nmiinant^ 
is  characterised  by  more  or  less  dii^trrhoea,  soon  succeeded  by 
an  apparent  obstinate  constipation,  which,  however,  is  not  due 
to  an  obstruction  by  impacted  food,  but  to  cessation  of  the 
peristaltic  action  of  the  intestines,  the  contents  of  the  stomachs 
being  found  generally  more  or  less  fluid  after  deatk  In  many 
instances  the  animal  stmins  violently,  and  passes  both  blood 
and  mucus,  showing  that  the  inflammation  has  extended  into 
the  intestinal  canal,  and  it  is  said  that  a  hard  swelling  may  be 
detected  on  the  right  side,  arising  from  distension  of  the  third 
stomach.  In  many  cases,  however,  general  swelling  of  the 
abdomen^  tympanitis,  supervenes  early  in  the  disease,  and 
greatly  adds  to  the  animal  s  suffering. 

The  treatment  pursued  by  Professor  Dick  appears  to  have 
been  successful,  but  no  one  now-a-days  would  think  of  pursuing 
such  a  heroic  course;  and,  bearing  in  mind  that  there  is  an 
inflammation  of  a  true  nmcous  membrane^  when  the  fourth 
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stomach  is  inflamed,  and  that  the  constipation  results  from 
loss  of  function  rather  than  impaction,  we  wUl  do  well  to  recom- 
mend a  course  of  treatment  calculated  more  to  modify  that 
inflammation  than  to  overcome  the  seeming  constipation.  For 
this  purpose  sedatives,  such  as  aconite  or  belladonna,  with 
antacids — bicarbonate  soda  or  potash — and  one  or  at  most  two 
moderate  doses  of  an  oleaginous  aperient,  with  an  abundant  supply 
of  fluids  for  the  animal  to  drink,  fomentations  to  the  abdomen, 
and  enemas,  are  to  be  prescribed.  This  treatment  is  much  more 
calculated  to  save  life  than  the  indiscriminate  use  of  powerful 
cathartics  and  stimulants.  I  speak  advisedly,  having  witnessed 
many  animals  destroyed  by  the  administration  of  repeated  doses 
of  cathartics  in  order  to  overcome  constipation  in  this  affection, 
the  parties  prescribing  not  being  perhaps  aware  that  an  inflamed 
part  loses  its  function,  and  that  before  the  function  and  the 
peristaltic  movement  of  the  bowels  can  be  restored  the  subsidence 
of  the  inflammation  is  essential,  and  that  such  intlanimation  is 
much  more  likely  to  be  increased  than  diminished  when  the 
inflamed  tissue  is  irritated  by  drastic  cathartics  or  other  remedies, 
which  are  supposed  to  rouse  up  the  action  of  the  bowels.  If 
passage  of  the  fieces  is  not  restored  in  the  course  of  twenty-four 
hours  after  the  administration  of  the  aperient,  it  does  not  follow 
that  it  is  necessar}"  to  repeat  it ;  time  must  always  be  allowed  in 
all  inflammatory  diseases  for  the  inflammation  to  subside,  and 
for  the  weakened  or  debOitated  parts  gradually  to  resume  their 
normal  functions.  The  late  Professor  Strangeways  was  very 
successful  in  the  treatment  of  this  affection.  At  the  commence- 
ment he  gave  a  dose  of  oil,  with  sedatives,  and  after  the  febrile 
symptoms  had  to  some  degree  subsided,  from  eight  to  twelve 
ounces  of  sulphate  of  magnesia,  fifteen  grains  of  quinine,  and  a 
few  drops  of  sulphuric  acid,  ample  time  being  allowed  before 
any  additional  catliartic  was  given.  It  was  very  seldom  necessaiy 
to  repeat  the  medicine,  as  the  bowels  became  gradually  restored 
to  their  natural  healthy  condition. 

Impiction  of  ike  stomach  in  the  dog  and  eat  are  naturally 
overcome  by  vomition,  which  also  occurs  sometimes  in  the  pig» 
but  should  this  not  occur,  an  emetic  is  to  be  administered 

The  dog  suflers  from  catarrhal  inflammation  of  the  stomach — 
gastrcrrfueu — ^induced  by  improper  food,  or  occasionally  by  enzo- 
otic influences,  in  which  there  is  a  high  degi'ee  of  fever,  hot  nose, 
blood-shot  ejm,  and  quick  pulse,  abdominal  pain,  constipation, 
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frequent  or  mlmost  cfnistiat  alftenipts  to  Tomit,  m  dam 
cus  tinged  with  bile  beiiig  icniiekiiiiea  llinnni  vipL  He  miMfe 
scessful  treatment  consbte  in  aUaj^^  ^  gestrie  iiritetioii  hf 
all  doses  of  hydrocyamc  add  and  antecida^  and  when  this  is 
ected,  gently  moring  the  bowda  hj  m  aanll  doee  of  castor  oiL 
lemas  may,  however,  be  beoefidallj  employed  in  the  odier 
iges,  and  if  the  abdomen  be  t^ider  or  swoQeii,  fomeptatioPB  or 
warm  bath.  If  the  strength  seem  ta  £ul,  tbe  polae  smaO,  fte^ 
ulants  are  to  be  cautiouslj  gtTeo.  As  a  rule,  however^  tb^ 
more  harm  than  good,  and  if  tbe  fiist  dose  is  not  succeeded 
visible  improvement  they  are  to  be  diflcontinned. 


STMPTOMS  OP  GASTRIC  IMFACTr03f  IK  THE  HOBSIL 

Pawing  with  the  fore  feet^  especially  the  near  one,  emctationa 
I  gas,  sometimes  attempts  at  vomition,  with  occasional  discharge 
I  saliva  from  the  mouth,  some  degree  of  fulness  of  the  abdomen, 
»licky  pains,  tremors  of  the  superficial  muscles,  particularly 
in  the  region  of  the  left  shoulder,  with  partial  sweats  upon 

e  body»  are  more  particularly  tbe  symptoms  of  this  disease. 

True  gastritis,  except  from  the  action  of  direct  irritants,  such 

i poisons,  is  but  seldom  seen  in  the  horse;  its  stomach  may  be 
intended  even  to  rupture,  without  any  marks  of  inflammation 
King  discoverable  after  death. 

Wlien  inflammation  of  the  stomach  is  induced  by  arsenious 

id,  the  symptoms  are  great  pain  with  uneasiness,  the  animal 
iltemately  getting  up  and  lying  down,  tympanitic  abdomen, 
bees  mixed  with  mucus,  the  saliva  foetid,  and  its  secretion  in- 
leased,  mouth  hot,  extremities  cold,  nausea,  purging,  and  great 
)i08tration  of  strength  with  delirium.  AVTien  the  irritation  is 
Wtused  by  the  bichloride  of  mercury,  there  is,  in  addition  to  the 
ibove  symptoms,  a  profuse  discharge  of  saliva  from  the  mouth, 
!he  antidotes  for  arsenical  poisons  are  the  hydrated  sesquoxide 

iron,  chalk,  albumen,  or  magnesia,  and  for  the  mercury  salt, 
^iite  of  eggs,  tbe  symptoms  of  irritation  being  combated  by 
ium,  oleaginous  purgatives,  and  demulcents. 


TREATitENT  OP  IMPACTION  OF  tHE  STOMACH  IN  THE  HOESE, 

Aloetic  purgatives ;  if  combined  with  t3anpaniti3,  oil,  turpen- 
e,  or  ammouia ;  enemas,  fomentations  to  the  abdomen ;  caie 
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at  all  times  being  taken  that  the  animal  be  prevented  from 
tlirowing  itself   suddenly  down  and  causing  a  fatal    lesion,  j 
namely — Mitpture  of  the  Stomack 

EUPTUBE  OF  THE  STOBiACH. 

The  sjTnptoms  are,  sudden  tremors,  particularly  of  the  fore 
exti'emities  J  in  many  cases  extension  of  the  near  fore  limb, 
profuse  perspiration,  great  prostration  of  strength ;  the  animalj 
breathes  hea%aly»  staggers  in  its  walk,  looks  round  to  the  flanks^* 
and  is  generally  seized  with  symptoms  of  vomiting,  during 
which  the  head  is  suddenly  depressed,  the  nose  brought  down  tOj 
the  sternum  by  spasmodic  contractions  of  the  inferior  cervic 
muscles,  and  in  many  cases  there  occurs  an  actual  expulsion  < 
food  from  both  the  mouth  and  nostrils. 

The  value  of  vomition  as  a  diagnostic  symptom  of  rupture 
of  the  stomach  is  certainly  very  great.     Occurring  in  rupture  of 
the  stomach,  it  is  said  to  be  due  to  the  muscular  coat  having  i 
first  given  way,  thus  allowing  the  mucous  membrane  to  pro*! 
trude,  and  the  nigse  of  the  canliac  orifice  to  become  unfolded,  j 
This  conclusion  is  true  in  part  only,  for  vomition  will  occur  in] 
rupture  of  the  colon  or  other  intestine,  and  in  dilatation  of  the] 
cEsophagus,     It  must,  however,  he  admitted  that  the  act  of 
vomition  is  much  more  complete  in  rupture  of  the   stomach] 
and   dilatation   of  the   cardiac   orifice  than   it  is   in  any  in- 
testinal lesion.     The  differential   symptoms  of  rupture  of  the 
stomach,   which   occurs   in    the   great    curvature    towards   it« 
pyloric  portion,  and  a  paralyzed  condition  of  the  cardiac  orifice, 
are  chiefly  those  manifested  by  the  general  condition  of  the 
animal.     In  rupture,  prostmtion  and  mpid  sinking  of  the  animal 
powers  are  very  extreme,  the  pulse  feeble  and  fluttering,  and] 
death  soon   closes  the   scene;   whilst  in   the  other  condition,] 
though  sweats  bedew  the  body,  and  the  animal  exhibits  extremeJ 
agony,  tlie  \dtal  powei's  still  remain  tolerably  strong ;  the  pidse,  I 
though  frequent,  still  retains  some  fulness,  and  the  surface  of 
the  body  and  extremities  are  never  deathly  cold  as  in  rupture. 

Abdominal  pain,  as  ordinarily  manifested  by  rolling,  strildng 
violently  at  the  helly,  &c.,  is  not  a  constant  symptom  of  rupture.  J 
In  some  cases  the  animal  will  stand  immoveable,  breathing 
heavily,  being  seemingly  afraid  to  perform  any  movement  whicll 
may  increase  its  anguish ;  in  other  instances,  the  ordinary  symp»l 
toms  of  abdominal  paiUj  combined  even  with  delirium,  are  present! 
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^^HpiEire  obeeired  that  all  medicinal  remedies  increase  the  severity 
^^HT  the  symptoms.  This  is  tmdoiibtedly  due  to  their  escaping 
Hoito  the  peritoneal  cavity.  Mr.  Percivall  asks  the  questions — 
HDan  vomiting  take  place  after  nipture  ?  Will  the  real  stomach 
^^Bvtain  any  power  of  ejection  ?  Would  ejection  of  the  contents 
^^Blqiwards  be  produced  by  the  abdominal  muscles  and  diaphragm 
^^p  wjthout  the  aid  of  the  stomach  ?  And  replies,  "  I  should  very 
^m  much  doubt  it,  I  should  rather  feel  inclined  to  the  opinion  that 
H  the  act  of  vomiting  should  be  taken  as  a  proof  of  the  entireness 
H  of  the  stomach.  At  all  events/*  he  says,  "  we  may  have  rupture 
^^B  happen  without  vomiting;  and,  consequently,  we  must  cease  to 
^m  r^ard  that  symptom  as  pathognomonic,  though  we  may  justly 
^m  consider  it,  in  company  with  others,  as  one  throwing  much  light 
^M  upon  the  nature  of  the  case.  Our  guides,  in  the  absence  of  any 
^m  one  infallible  pathognomonic  sign,  must  be — the  history  of  the 
^^1  case,  the  subject  of  it,  the  circumstances  attending  it,  the  inflated 
^M  (n  enlarged  condition  of  the  abdomen,  the  s}^iptom3  of  colic  or 
^M  gripes  ceasing  and  becoming  succeeded  by  cold  sweats  and 
^M  tremors,  the  pulse,  from  being  quick  and  small  and  thready, 
^M  growing  still  more  frequent,  and  at  length  running  down  and 
^M  kecoming  altogether  imperceptible ;  the  countenance  denoting 
^m  gloom  and  despondency  of  the  heaviest  character^  with  or  with- 
^M    out  vomiting/' 

^m  This  graphic  description  contains  some  errors.  For  example, 
^^1  tte  enlargement  of  the  abdomen  is  not  generally  associated  with 
^^1  nipture ;  on  the  contrary,  the  belly  in  some  instances  is  smaller 
H  than  natural,  the  abdominal  muscles  being  rigid  and  tense  from 
^^^Ktollic  spasm,  and  the  condition  of  rupture  is  undoubtedly  as- 
^^Rmdated  with  vomition,  for  it  not  unlrequently  happens  that  the 
I^V  iUiimal  dies  immediately  after  that  act. 
f*         In  addition  to  impaction  from  over-feeding,  the  stomachs  ot 

I  old  horses  particularly  become  ruptured  from  degenemtion  of 
their  walls.  When  this  occurs  the  gastric  walls  are  exceedingly 
thin,  and  atrophied  for  some  distance  around  the  breach ;  and 
if  examined  microscopically  the  tissues  are  found  to  have  lost 
their  histological  character^  being  reduced  to  a  granular  dSris  or 
an  oily  materiaL 
There  is  no  treatment  for  this  lesion ;  and  if  the  veterinary 
lurgeon  is  satisfied  that  it  has  occurred,  he  will  do  well  to  order 
.     the  onim^  to  be  put  out  of  its  misery. 
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(0.)  DISEASES   OF  THE  BOWELS. 

CONSTIPATION* 

The  bowela  of  some  horses  are  naturally  torpid.    Constipation, 
however,  may  be  looked  upon  more  as  a  symptom  than  as  a^ 
disease  in  itself.     So  long  aa  the  animal  remains  in  health  there 
is  no  necessity  to  employ  active  remedies  for  the  removal  of 
constipation,  and  all  that  is  necessary  is  to  give  an  occasional 
bran  or  linseed  mash.     Should  the  condition  be  caused  by  thei 
nature  of  the  food,  such  food  must  be  changed,  and  one  of  a  more 
laxative  description  substituted. 

In  many  diseases  constipation  results  from  debility  of  the 
bowels,  and  is  to  be  overcome  by  remedies,  the  action  of  which 
on  the  healthy  body  may  be  considered  astringent  in  viitue  of 
their  tonic  effects,  such  as  the  salts  of  iron,  cinchona  bark, 
gentian,  nux  vomica,  and  other  tonics  and  bitters. 

Constipation  may  also  arise  from  paralysis  of  some  portioaJ 
of  the  intestines,  and  if  large  and  repeated  doses  of  cathartics  be* 
administered,  a  fatal  termination  may  be  looked  for,  either  from 
their  toxic  effects  upon  the  system  generally,  or  their  diredij 
irritation  on  the  intestinal  canal.  It  is,  therefore,  advisable 
act  cautiously  in  all  cases  of  constipation,  to  allow  plenty  of 
time  for  the  paralyzed  bowel  to  regain  its  tone,  to  rouse  it  by 
stimulants  and  ner\ine  tonics,  and  to  administer  enemas,  which 
may  contain  turpentioe.  One  symptom  of  paralysis  of  the 
bowels  is  diagnostic,  namely,  the  absence  of  intestmal  murmurs. 
Another  may    be    mentioned  of   not    inirequent    occurrence. 
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sially  if  the  paralysis  be  in  the  large  intestines,  namely,  a 
>ed,  diy,  and  non-con  tractile  condition  of  the  rectum,  which 
els,  \9'hen  the  hand  is  introduced,  as  a  large  cavity  with 
ive  walls* 


COLIC. 

Colic  IS  of  two  kinds,  namely,  1st,  Spasmodic;  and  2d.  Flatiilent 
Sjpatmodic  Colic. — A  spasmodic  contraction  of  the  mnscular 
©Dftts  of  the  intestines,  which  may  nin  on  to  inflammation,  due 
to  improper  food,  sudden  changes  of  diet,  exhaustion  from  over- 
work, particularly  if  associated  with  long  fasting,  and  to  other  cir- 
Cttmstances,  trivial  in  themselves,  and  quite  insufficient  aa  causes 
if  mcombined  with  other  disturbing  influences.  For  example,  a 
Aink  of  cold  water  is  often  supposed  to  cause  colic.  Now 
Water,  no  matter  how  abundantly  it  might  be  drank,  as  is 
witne-ssed  m  diabetes,  does  not  cause  colic  j  but  if  an  animal 
be  exhausted  by  a  long  journey,  or  bathed  in  profuse  perspira- 
lOD,  even  a  moderate  quantity  of  cold  water  wiU  then  cause 
iisturbance  and  abdominal  pain. 

icky  pains  are  also  symptomatic  of  intestinal  concretions, 

ites,  introsuseeption,  mesenteric  abscesses,  and  of  diseases 

ier  organs,  such  as  the  pleura,  kidneys,  liver,  &c.     On  this 

%  colic  has  been  divided  by  some  authors  into  true  and 

the  true  including  the   colicky  pains  arising  from  all 

testinal  diseases  involving  structural  change,  and  the  false 

iose  from  other  causes. 

Amongst  other  causes  of  colicky  pains  may  be  enumerated 
tesenteric  abscesses,  succeeding  strangles  or  other  suppurative 
Usease,  ulcers  in  the  stomach,  the  irritation  of  numerous  para- 
ites^  cancer,  and  chronic  inflammation  and  thickening  of  the 
Btestinal  walls. 
I  have  seen  two  cases  of  chronic  induration  of  the  duodenum 
d  pylorus.  The  sjonptoms  in  both  were  as  follows: — 
Japricious  appetite,  sliglit  colicky  pains  succeeding  in  about 
0  hours  after  a  meal,  a  peculiar  staring  appearance  of  the  eye, 
ging  back  in  the  stall  to  the  full  length  of  the  collar  shank, 
iar  frightened  look,  irregularity  of  the  heart's  action,  the 
te  sometimes  slower,  sometimes  faster  than  natural,  but 
B  irregular;  gradual  emaciation  and  deatL  The  pod 
em  appearances,   a  thickening  of  the  submucous  areolar 
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tissue,  wliicli  presents  a  whitish  and  fibrous  character,  and  being 
united  most  intimately  with  the  mucous  and  muscular  coats, 
which  were  both  pale,  thickened,  and  contained  much  trans- 
lucent material.    The  whole  mass  was  firm,  and  resisted  the  knife, 

SymptmiU, — When  colic  is  truly  intestinal  the  symptoms  are, 
sudden  pain,  pawing,  kicking  at  the  belly,  looking  round  at  the 
flanks,  lying  down,  rolling,  struggling  in  a  variety  of  ways,  or 
lying  outstretched ;  then  suddenly  rising,  shaking  the  body,  and 
remaining  for  a  short  period  free  from  pain.  After  a  short  interv 
however,  tlie  syinptoms  return,  sometimes  in  an  aggravated, 
occasionally  in  a  modified  form,  and  this  occurs  again  and  again, 
until  the  animal  is  either  relieved  or  dies  from  enteritis,  pain, 
and  exhaustion.  During  the  paroxysms  of  pain  the  breathing 
is  accelerated,  sighing,  or  panting,  the  pulse  is  observed  to  rise  in 
frequency,  and  to  become  more  or  less  fuU  and  hard ;  during  the 
iutei'vals  of  ease,  however,  it  falls  to  its  normal  condition.  At 
the  commencement  of  the  attack  there  is  generally  a  frequent 
evacuation  of  small  quantities  of  fseces,  which  are  sometimes 
hard,  sometimes  soft ;  the  urine  is  passed  in  small  quantities,  or 
there  are  frequent  but  ineflf'ectual  attempts  to  micturate ;  and  if 
an  examination  be  made  pa*  redum^  the  bladder  will  very 
often  be  found  full  aud  distended,  the  urine  being  retained  by  a 
flnn  contraction  of  its  neck.  In  some  instances,  more  especially 
if  the  animal  has  been  fed  on  moist  grasses,  potatoes,  or  unripe 
corn,  there  is  diarrhoea  and  escape  of  much  fcetid  flatus. 

The  seat  of  the  spasm  is  soraetimes  in  the  small,  often  in  the 
large  intestines;  the  symptoms  during  Hfe,  however,  do  not 
enable  us  to  ascertain  this  with  certainty,  I  have,  however, 
observed  tbat  pawing  with  the  fore  feet,  frequently  looking 
round  to  the  side,  with  very  acute  and  sudden  pains,  point  ta 
the  small  intestines  as  being  the  seat  of  the  spasm.  In  soma 
instances  there  has  been  violent  agony,  a  tendency  to  rear, 
to  kick  savagely  with  one  hind  foot,  when  the  du5ease  has 
confined  to  the  small  iutestiues,  whilst  a  disposition  to  back 
press  the  hind  quarters  agaiust  a  wall  or  other  solid  object  is 
almost  a  constant  symptom  of  impaction  of  the  colon. 

Flatulaii  colie,  whether  occurring  i>rimarily  or  subsequent 
to  an  attack  of  spasmoilic,  is  a  condition  from  which  much 
more  serious  results  are  to  be  apprehended  than  the  spasmodic 

Its  causes  are — weakness  of  digestion,  but  most  commonly 


nd  ^ 
in.  " 
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KhI  which  easOy  undergoes  fermentation,  such  as  raw  potatoes, 
green  clover,  a  mLxture  of  maltcums  and  brewer's  grains,  wheat, 
and  boiled  food. 

In  this  form  of  colic  the  expression  of  pain,  though  not  so 
acute,  is  much  more  constant  than  in  the  spasmodic  form; 
the  abdomen  is  more  or  less  tensely  swollen,  and  resonant  upon 
percussion;  the  pulse  soon  becomes  rapid  and  feeble,  the  breathing 
difficult  and  mostly  thoracic,  the  extremities  become  cold,  there 
is  more  or  less  delirium,  the  animal  reels  to  and  fro ;  twitching 
of  the  muscles,  retraction  of  the  lips,  and  if  relief  be  not  afforded, 
death  ensues  either  from  aspliyxia,  blood  poisoning  from  ab- 
sorption of  gases,  or  rupture  of  some  portion  of  the  intestines. 
When  the  animal  lies  down  or  rolls  it  is  observed  that  it  per- 
forms these  acts  much  more  carefully  than  when  suffering  from 
spasm* 

Tympanitis  may  arise  independently  of  any  cognisable  ex- 
trinsic cause.  Occurring  during  the  progress  of  another  disease, 
it  is  always  to  be  looked  upon  as  indicative  of  a  very  grave 
condition,  that  the  animal  powers  are  so  exhausted  as  to  be 
bordering  upon  dissolution,  and  becoming  amenable  to  chemical 
laws.  Tympanitis  also  occurs  in  obstructions  of  the  intestinal 
canal  from  calculi,  tumoui*s,  or  other  mechanical  caiises,  and 
generally  indicates  the  approach  of  death. 

Trtatment. — Spasmodic  Colic, — To  Mr.  Gamgee  is  due  the  credit 
of  having  advocated,  against  much  opposition,  the  most  rational 
and  successful  treatment  introduced  into  this  country,  Mr. 
Oamgee  reasoned  that  pain  and  spasm  were  but  symptoms  of 
the  presence  of  an  irritant  in  the  intestinal  canal,  and  that  the 
removal  of  this  would  be  succeeded  by  disappearance  of  the 
symptoms.  A  long  and  successful  experience  enables  me  to 
confirm  ^Ir,  Gamgee*s  conclusions  that  colic  is  to  be  treated 
by  cathartics  and  enemas. 

Tbe  best  form  of  administering  the  cathartic  is  that  of  a  hall, 
containing  from  five  to  ten  drachms  of  aloes,  depending  upon 
the  size  of  the  animal  and  the  nature  of  ita  food.  If  the  food  be 
H  of  a  succulent  nature,  a  moderate  dose  may  be  given,  but  if  it  bo 
dry,  such  as  the  rye-grass  hay  of  Scotland,  the  lai^er  quantity  is 
to  be  administered ;  the  enemas,  consisting  of  warm  water  only, 
should  be  repeatedly  administered — the  enema- funnel  answers 

tirpose  veiy  welt    The  same  writer  condemns  all  opiatea 
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and  stimulants.  There  are  many  circumstances,  however,  which 
go  to  prove  that  this  condemnation  is  not  alwa^-s  justifiable,  and 
that  when  the  B}Tnptom3  of  pain  are  extremely  urgent,  it  be- 
comes an  absolute  necessity  to  relieve  them  by  opiates.  For 
this  purpose  I  find  nothing  superior  to  tincture  of  opium  iitJ 
two  to  three  ounce  doses  mixed  with  warm  water,  or  the  hj 
dermic  injection  of  morphia  may  be  substituted  for  the  tincture 
of  opium  ;  hot  fomentations  to  the  abdomen,  with  fiictioB,  a«>j 
also  serviceable. 

If  the  attack  be  a  very  slight  one,  a  single  dose  of  the  opiate 
will  often  give  permanent  relief.  There  is  one  thing  that  I  should 
warn  the  practitioner  about,  and  that  is.  no  certain  dependence 
can  be  placed  upon  this,  and  that  in  all  eases  where  the  anii 
cannot  be  watched  for  some  time  afterwards  the  purgative  is  noti 
to  be  omitted ;  and  upon  no  account  a  horse  attacked  late  at' 
night,  and  thus  relieved,  is  to  be  left  without  the  cathartic  being 
administered,  for  it  has  often  happened  that  when  all  are  asleep 
in  bed  tlie  pains  have  returned,  and  the  horse  in  the  morning 
found  dying  or  dead. 

One  favourable  sign  of  the  subsidence  of  colic  is  free  urination  jj 
it  shows  that  the  spasm  of  the  neck  of  the  bladder  has  subside 
in  sympathy  witli  the  subsidence  of  that  within  the  intestine. 

The  condition  of  the  bladder  must  be  carefully  examined  in 
cases  of  colic,  and  if  found  distended,  the  urine  is  to  be  with- 
drawn by  the  catheter. 

Flatuleni   Colic. — ^In  addition  to  the   administration  of  the 
cathartic  for  the  removal  of  the  cause,  it  becomes  essentially 
necessary  that  the  symptoms  of  urgency  be  promptly  relieved, 
and  for  this  purpose  agents  which  neutralise,  combine  with,  or 
dissipate  the  gases  are  to  be  freely  administered ;  and  my  ex- 
perience is  that  there  are  none  superior  to  ammonia,  turpentine,! 
and  linseed  oil     The  neutralising  agents,  such  as  the  chlorate  of  1 
potash,  animal  charcoal,  &c,  are  of  little  or  no  use  whatever. 
The  French  veterinarians  recommend  puncturing  the  colon,  and 
state,  if  tliis  be  done  early,  and  befom  the  animal  has  become 
exhausted,  that  the  operation  is  successful,  that  it  not  only 
liberates  accumulated    gases,   but    stimulates    the    peristaltiaj 
action  of  the  intestinal  canal,  and  that  shortly  after  the  intro-l 
duction  of  the  trocar  and  cannula  there  is  an  escape  of  flatus 
and  dischaige  of  faeces  from  the  anus ;  this  result  being  supposed 
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to  be  due  to  some  electric  or  galvanic  action  of  the  metal  upon 
the  intestinal  walls.  The  operation  has  not,  however,  found 
much  favour  in  thb  country,  those  who  have  performed  it 
having  found  it  to  afford  no  relief.  I  performed  it  on  two 
occasions,  and  although  the  cases  terminated  fatally,  some 
relief  was  afforded  and  life  prolonged ;  tlie  animals,  however, 
were  in  a  state  of  great  prostration.  If  the  operation  is  to  be 
successful  at  all  it  must  be  performed  early.  The  large  in- 
testines of  the  horse  may  he  easily  puuctur-ed  from  any  part 
of  the  floor  and  inferior  aspect  of  the  abdomen.  If  the  cannula 
or  tube,  however,  become  blocked  up  with  fceeal  matters,  these 
should  be  removed  by  a  long  probe,  in  order  that  the  gases  may 
escape  freely.  One  of  my  late  students,  Mr.  Gunn,  of  Beauly, 
has  repeatedly  performed  the  operation  of  puncturing  the  intes- 
tines in  colic  with  complete  success,  and  has  invented  a  special 
trocar  and  cannula  for  the  pm-pose.  It  is  made  by  Arnold  and 
Sona. 

IMPACTION  OF  THE  COLON. 

As  already  stated,  animals  over-abundantly  fed,  or  kept  upon 
food  containing  much  woody  fibre,  are  liable  to  snfler  from  the 
accumulation  of  such  matters  in  the  colon  and  caecum.  The 
diagnostic  characters  of  this,  in  addition  to  sj^mptoms  of  general 
abdominal  pain,  are  a  tendency  to  push  backwards,  to  press  the 
tail  against  any  solid  object,  to  resist  by  \iolent  straining  the 
introduction  of  tlje  hand  and  enemas  into  the  rectum.  In  some 
cases  the  hard  and  impacted  mass  may  be  felt  by  the  hand 
introduced  into  the  rectum,  and  there  is  also  some  enlargement 
or  distension  of  the  abdomen.  The  propriety  of  administering 
cathartics  by  the  mouth  for  the  relief  of  this  condition 
is  a  question  of  very  great  importance,  for  it  has  often 
happened  that  rupture  of  the  colon  lias  occurred  in  the 
course  of  some  hours — generaUy  about  twenty — after  the 
administration  of  an  aloetic  hall,  the  condition  of  the  intestinal 
canal,  when  examined  post  mortem^  having  been  found  as 
follows : — The  stomach  and  small  intestines  more  or  less  emptied 
of  alimentary  matters,  or  containing  large  quautities  of  fluid  ; 
the  large  intestines  distended  with  a  mass  of  laore  or  less 
hardened  material,  or  partly  hard  and  partly  soft ;  the  mucous 
membrane  sometimes  higlily  congested,  sometimes  pallid,  but 
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ruptured,  and  tlie  contents  more  or  less  escaped,  as  in  ruptured 
8tomach,  into  the  peritoneal   ca\4ty,     I  have   repeatedly  wit- 
nessed  this,  and  the  question  has  arisen  in  my  mind  whether 
the  rupture  has  not  been  induced  by  the  contents  of  the  sma 
intestines  having  been  forced  into  the  ahi^ady  ovcr-buniene 
large  ones  by  the  action  of  the  purgative.     Concluding  that  thi 
was  the  case,  I  have  injected  aloetic  solutions  into  the  rectum, 
and  endeavoured  to  excite  the  commencement  of  purgation  m^ 
the  large  intestines.     In   some   instances  this  has  suceeede 
whilst  in  others  it  has  failed ;  the  failure  has  been  due  to  thi| 
expulsion  of  the  medicine  by  the  animal.     I  have  found  it  thfl 
best  method  to  dissolve  two  ounces  of  aloes  in  a  pint  of  ho 
water,  and  to  administer  it  with  a  s}Tinge  having  a  long  flexibl 
tube,  at  a  temperature  of  about  90"*  F.     If  this  be  retained  for^ 
an  hour  or  two,  it  generally  has  some  eflect,  but  if  immediately 
expelled,  it  ought  to  be  repeated.     I  am  well  aware  that  writers 
on  materia  medica  will  say  that  the  specific  action  of  aloes  h 
limited  to  the  large  intestines  and  rectum,  no  matter  how  it 
gains  entrance  into  the  economy,  and  that  this  result  will  be 
obtained  by  its  administration  by  the  mouth.     My  experience 
leads  me  to  the  conclusion  that,  although  it  may  irritate  the 
posterior  bowel  during  its  exit  from  the  body,  its  primary  effect 
is  to  stimulate  the  peristaltic  action  and  glandular  secretion  of 
that  part  of  the  intestines  with  which  it  first  comes  in  contact 

Ilupture  of  the  colon  from  impaction,  or  when  resulting  from 
degeneration  of  its  muscular  coat,  is  manifested  by  symptoms 
similar  to  those  of  rupture  of  the  stomach.  If  occnrring  from 
impaction,  it  will  be  found  that  the  passage  of  enemas,  whi 
had  previously  been  difficulty  owing  to  the  violent  straining  < 
resistance  of  the  animal,  becomes  suddenly  easy;  the  hand 
introduced  into  the  rectum  meets  with  little  or  no  resistance^ , 
the  intestine  itself  being  dilated  and  paralyzed. 

The  condition  of  degeneration  observable  in  the  stomach  and 
colon  is  sometimes  met  vnth  in  the  rectimi»  causing  a  gradually 
decreasing  contrdctile  power  of  the  bowel,  in  consequence  of 
which  the  fiecal  matters  accumuJate  to  an  inordinate  extents 
and  are  only  expelled  by  violent  straining  and  contraction  of 
the  abdominal  muscles.  In  such  instances,  it  is  observed  that* 
the  faeces  of  the  horse,  which  in  its  normal  condition  is  divided 
into  globular  peDets,  is  discharged  from  the  body  as  a  huge 
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mass,  Tesembling  a  large  German  sausage,  and  as  tliick  as  a  inan*s 
leg.  I  have  observed  this  condition,  which  may  be  denominated 
paralysis  of  the  rectnm,  as  a  result  of  injury  of  the  spine  or 
Bacro-lumbar  nerves,  and  independently  of  injury  in  old  horses 
habitually  kept  upon  coarse,  indigestible  food.  When  resulting 
from  injury,  it  has  sometimes  disappeai-ed,  either  spontaneously, 
as  the  lesion  which  caused  it  became  repaired,  or  by  the  assist- 
ance of  nervine  tonics,  more  particularly  nux  vomica,  and 
blisters  to  the  sacro-lumbar  region.  In  many  instances,  it  has 
been  necessary  to  empty  the  bowel  by  the  hand  four  or  five 
times  daily,  and  to  administer  enemas  to  prevent  pain  and 
colicky  symptoms.  Rupture  of  the  rectum  has  sometimes 
occurred  from  this  cause. 

Jiupture  of  the  rectum  has  also  occurred  within  my  experience 
from  the  formation  of  an  aneurism  of  the  hemorrhoidal  arteries, 
the  pressure  of  the  aneurismal  tumour  having  caused  atrophy, 
not  only  of  the  muscular  and  peritoneal,  but  also  of  the  mucous 
coat  of  the  intestine,  and  rupture  of  these  being  caused  by 
some  sudden  etibrt;  haemorrhage  has  occurred  both  into  the 
intestinal  canal  and  peritoneal  cavity.  Eupture  has  also  been 
witnessed  as  a  result  of  cancer,  and  as  an  accident  during 
parturition. 

Accidental  rupture  of  the  rectum,  posterior  to  its  peritoneal 
lining,  is  not  necessarily  fatal;  but  if  anterior  to  the  termina- 
tion of  the  peritoneum,  the  escape  of  ftecal  matters  and  of  blood 
into  the  peritoneal  cavity  will  cause  death.  In  one  case,  where 
the  rectum  was  pierced  by  the  foot  of  the  foal  during  parturition, 
causing  a  recto-vesical  fistula,  I  was  enabled  to  bring  the  lips 
of  the  wound  together  by  metallic  suture,  and  induce  their 
ultimate  union,  the  mare  eventually  doing  well. 

Inversion  of  tlie  rectum  is  caused  by  violent  straining  during 
parturition,  or  attempts  to  expel  ftecal  matters;  as  a  result 
of  paralysis;  in  the  coma  and  spinal  paiulysis  w^itnessed  in 
partui'ient  apoplexy  in  the  cow ;  and  in  pigs  it  is  a  common 
occurrence  owing  to  constipation.  In  dogs  it  results  from 
the  impaction  of  bones  or  other  hard  bodies  in  the  bowel, 
causing  violent  straining.  It*s  reduction  in  all  aninmls  must 
be  preceded  by  thoroughly  emptying  the  bowel  of  aU  sources  of 
irritation.  When  this  is  effected,  the  bowel,  thoroughly  waslied 
and  oiled,  is  to  be  carefully  returned  into  its  proper  position, 
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and  retained  there  by  a  suture  across  tlie  anns»  or  a  rope  or 
tniss  properly  adjusted,  and  the  sense  of  pain  and  irritation 
soothed  by  opiwm.  For  several  days  the  howel  ia  to  be  care- ' 
fully  emptied  by  the  hand,  or  enemas,  and  the  animal  fed  upon 
a  restricted  diet.  Purgatives  are  to  be  avoided ;  the  bowel 
may,  however,  be  lubricated  with  oleaginous  enemas. 

In  recurring  inversion,  which  commonly  happens  in  the  pig,| 
exci-'sion  of  the  protruded  intestine  may  be  successfully  per* 
formed ;    and  in   all   cases   where   it  is   found   impossible  to 
return  the  bowel,  the  engorged  mucous  membrane  is  to  be  care- 
fully diasGcted  from  the  subadjacent  structures,  and  a  reduction 
thus  effected.     It  now  and  then  happens  that  the  sphincter  of 
the  anus  closes  firmly,  forming  a  constricted  neck,  preventing 
the  return  of  blood  to  such  ao  extent  that  the  protmded  intestine  , 
speedily  becomes  gangrenous.     If  the  sufferings  of  the  aaimali 
be  not  yevy  great,  it  is  generally  advisable  to  allow  a  short  time] 
to  elapse  before  removing  the  sphacelated  mass,  in  order  that  - 
new  adhesions  may  form ;  but  if  the  animal  suffers  severely,  it 
is  advisable  to  insert  sutures  for  the  purpose  of  causing  unioaJ 
bet%veen  the  gut  and  anal  opening,  and  at  once  remove  the 
whole  protruded  mass  with  a  sharp  bistoury,  the  subsequent 
pain  and  straining  feing  alleviated  by  a  full  dose  of  opium^J 
When  several  feet  of  the  intestine  are  protruded,  as  sometimeei 
happens  after  parturition,  it  becomes  an  impossibility  to  return 
it,      The  intestine  is  generally  lacerated  from   being   troddeu 
upon,  and  humanity  renders  it  necessary  that  the  animal  should 
be  put  out  of  its  stifierings. 

HjEMOKRnOIDS  OR  PILES, 

With  the  exception  of  the  dog,  the  domestic  animals  rarely  j 
suffer  from  piles,  which  consist  at  first  of  congestion   of  the' 
mucous  membrane  at  the  verge  of  the  anus,  and  subsequently 
of  dilatation   of  the   hsemorrhoidal  veins,  constituting  small 
tumours.    These  sometimes  protinde  outside  the  anus,  and  bleed' 
frequently.     The  diagnostic  symptoms  of  piles  are  switching 
of  the  tail,  and  a  tendency  to  rub  it  against  the  wall ;  pain j 
during  the  act  of  defecation,  and  the  faeces  being  tinged  withf 
blood.     The  dog  sits  on  its  haunches  and  pulls  itself  along  in 
that  position.     The  examination  of  the  anus  will  reveal  the 
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presence  of  vascular  tumours,  and  of  much  congestion  and 

swelling  of  the  mucous  membrane  and  skin. 

TrecUment, — ^The  cause  of  haemorrhoids  depends  upon  some 
obstruction  to  the  portal  circulation,  constipation,  and  frequently 
on  retention  of  hardened  fseces  in  the  rectum;  the  treatment 
most  therefore  be  directed  to  the  removal  of  these  by  manipula- 
tion, gentle  laxatives,  and  a  restricted  diet.  The  uneasiness  may 
be  modified  by  fomentations,  enemas,  and  the  application  of 
some  mild  astringent.  Astringent  ointments  are  also  useful, 
more  particularly  an  ointment  consisting  of  equal  parts  of  oak 
gdls  and  hog's  lard;  the  benzoate  of  zinc  ointment  is  also  a 
vsefol  application. 


DIPEBFORATE  AKXTS. 

A  congenital  malformation  met  with  in  all  the  domesticated 
animals,  particularly  in  the  pig.  It  gives  rise  to  symptoms  of 
colic,  and  generally  proves  fatal  shortly  after  birth.  In  some 
instances  the  anal  opening  is  well  formed,  but  the  rectum  at  a 
short  distance  from  it  forms  &  "ciU  de  sac,"  which  is  not  con- 
tmnons  with  the  alimentary  canaL  In  other  instances  the  anal 
opening  is  pennanently  closed  by  skin,  the  bowel  terminating 
in  a  pouch  underneath  it.  When  this  condition  is  met  with, 
relief  is  possible  by  puncturing  the  intestine^  thus  forming  an 
artificial  anus. 


CHAPTER   LIX 
SPORADIC  DISEASES— continued. 

(III.)  LOCAL  DISEASES— continued. 
(0,)  DISEASES  OF  THE  BOWELS—conHnimL 

mFLAM:^L4T0KY  DISEASES  OF  THE  lOT^ESTIKES— 

ENTEKITIS. 

Enteritis,  ot  Inflammation  of  the  bowels,  may  safely  be  stated 
to  be  the  most  rapidly  fatal  inflammatory  disease  to  which  the 
horse  ia  liable,  destroying  life  in  the  course  of  a  few  hours. 
Indeed,  it  is  very  doubtful  whether  the  disease  recognised  aa 
enteritis  by  veterinarians  is  a  true  inflammation  at  aU,  as  iU  ' 
course  and  progress,  rapid  termination,  and  post  mortem  ap- 
pearances tend  to  confirm  the  opinion  that  it  partakes  more, 
of  the  nature  of  apoplexy  than  of  inflammation.     It  is  very  ' 
true  that  impaction,  constipation,  introsusception.  the  presence 
of  calculi,  or  the  action  of  irritant  poisons,  may  cause  great 
congestion  and  inflammation  of  the  intestinal  membranes;  but' 
the  disease  to  be  described  originates  mi  generis^   and  very 
often  without  the  occurrence  of  an  immediate  and  recognisable 
cause  of  direct  irritation.     This  fact  has  led  some  practitioners 
of  very  great  experience,  amongst  whom  may  be  mentioned 
the  late  Mr.  Lawson  of  Manchester,  to  arrive  at  the  conclusion 
that  enteritis  never  originates  in  colic,  spasmodic  or  flatulent 
Many  writers  assert  that   enteritis   is   situated  in   the  small  i 
intestines,  more  particularly  in  the  ileum  and  jejunum,     Myj 
experience,  however,  leads  me  to  the  conclusion  that  it  is  more  I 
commonly  situated  in  the  ciccum  and  colon  than  in  any  other 
part  of  the  intestinal  canal,  but    no   portion   of  the  tube   is 
exempt.     The  only  recognisable  causes  are^  over  fatigue,  cold  j 
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com  exposure,  or  from  washing  with  very  cold  water  whilst 
he  animal  is  heated,  and  thereafter  inadequately  clothed. 


PATHOLOGY, 

Various  writers  state  that  the  inflammation  is  situated  in  the 

muscular  coat.    This  is  evidently  a  mistake,  as  the  congestion  is 

of  the  greatest  severity  in  the  mucous  membrane,  the  redness  of 

tliich  is  of  a  deep  venous  colour,  approaching  to  blackness,  in 

Itttcbes  of  various  extent,  and  associated  in  many  cases  with 

tetravasation  of  blood  into  the  canal.     Of  course,  when  such 

treme  congestion  of  the  mucous  membrane  exists,  all  the 

soatfi  are  more  or  less  implicated,  but  the  primary  and  gravest 

edition  is  limited  to  the  mucous  membrane. 

The  submucous  tissue  is  generally  much  thickened ;  there  is 

of  cohesion,  the  mucous  membrane  being  easily  stripped 

its  attachments ;   some  effusion  of  serum  into  the  intes- 

icttl  canal,  causing   purging  in   cattle  and  dogs;  but  in  the 

orse  purging  seldom  or  never  occurs,  though  the  contents  of 

le  bowels  may  be  found  fluid  after  death.     This  seeming  con- 

itipation  results  from  paralysis  or  loss  of  function,  and  is  marked 

>jr  complete  retention  of  the  ftccal  mattera     In  some  rare  in- 

Ittnces  enteritis  may  terminate  favourably  in  the  horse ;  but  in 

b  great  majority  of  cases  mortification  results,  or  the  animal 

■^ies  from  the  debilitating  effects  of  hemorrhage  into  the  int^s- 

canal,  or  from  prostration  of  the  nervous  system  induced 

pain-     Gangrene  may  result  in  eight  or  ten  hours,  the  animal 

ipidly  succumbing.     In  some  instances,  however,  death  may 

result  for  several  days.     In  one  instance  a  horse  lived  for 

t  period  of  five  days,  the  bowel  being  found  sphacelated,  the 

of  ulceration  having  commenced  at  the  edges  of  the 

nous  patck     It  is  very  rarely  that  ulceration  occurs  in 

horse,  but  it  may  be  witnessed  both  in  catUe  and  doga 

SYMPTOMS, 

p The  first    noticeable  signs  are  those  of    abdominal  pain ; 

aerally,  however,  they  are  preceded  by  some  degree  of  con* 

.tutional  disturbance,  rigors,  accelerated  breathings  repeated 

£8  of  small  quantities  of  faeces^  and  general  depression ; 
2a 
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tlie  mucous  membranes  soon  become  deeply  congested,  the  month 
dry\  the  tongue  contracted,  and  now  and  then  of  a  brownish 
colour,  the  appetite  of  course  being  lost ;  the  pulse  is  hanl,  wiry, 
and  quick ;  the  belly  Ls  tender  upon  pressure  j  the  abdominal 
muscles  more  or  less  contmcted ;  and  if  tympanitis  be  abs^ent 
the  belly  may  seem  tucked  up  and  smaller  than  natural.  By- 
and-by  the  symptoms  of  dulness  and  depression  give  place  to 
those  of  excitement  and  pain  ;  the  horse  stamps  the  ground  with 
the  feet,  strikes  at  the  belly,  lies  down,  but  much  more  carefully 
than  in  spasmodic  colic,  or  makes  feints  to  do  so;  it  may  roll 
upon  its  back;  turns  its  eyes  anxiously  towards  the  flanks, 
pants,  blows,  and  sweats  with  pain.  There  are  no  sharp 
paroxysms  of  pain  with  intervals  of  ease  as  in  colic,  but  the 
pain  is  constant,  distressful,  and  agonizing;  in  some  cases  so 
much  so,  that  the  sufferer  seems  afraid  to  express  it,  except  by 
a  most  anxious  expression,  which  is  a  characteristic  and  diag- 
nostic symptom.  Now  and  then  the  animal  will  stand  persis- 
tently ivith  tliD  head  in  a  corner,  and  paw  the  ground  for  hours 
together  with  one  or  both  fore  feet  alternately.  The  pulse  is  hard, 
wiry,  and  quick,  often  ranging  from  8Q  to  120  beats  per  minute; 
and  as  the  disease  advances,  it  becomes  thready  and  impercep- 
tible ;  the  animal  siglis,  or  even  groans  with  pain ;  the  perspim- 
tion  nins  off  the  body;  the  slcin  is  never  dry,  at  one  time  hot. 
at  another  cold;  the  countenance  becomes  haggard,  the  eyes 
expressive  of  delirium,  pupils  dilated.  The  horse  may  throw 
itself  about  in  a  most  dangerous  manner,  or  walk  round  its 
box  incessantly ;  then  it  will  stand,  balance  itself,  its  legs  give 
way,  when  it  may  fall  and  die  after  a  few  con^Tilsive  struggle^J 
or  suddenly  all  sjanptoms  of  pain  may  subside ;  it  will  thenl 
stand  quiet,  and  even  drink  or  endeavour  to  feed ;  its  breathing 
becoming  more  or  less  tranquOlizcd ;  but  the  haggard  expression 
of  the  face  still  remains ;  the  pulse  continues  thready  and 
imperceptible;  cold  sweats  bedew  the  body;  tlie  belly  becomes 
tympanitic  ;  gangrene  has  now  set  in ;  it  trembles  incessantly ; 
the  legs  and  ears  are  deathly  cold ;  the  mouth  cold ;  the  breath 
told,  and  even  foetid ;  the  lips  drop  pendulous ;  the  eyes  become 
more  amaurotic,  and  after  a  varying  interval  death  closes  the 
scene,  the  bowels  remainiDg  inactive  to  the  last  If,  however,  in 
tliree  or  four  hours  from  the  commencement  of  attack  there  be 
some  abatement  of  the  symptoms;  if  the  surface  of  the  body 


^ 


DISEASES  OF  THE  BOl 


627 


I 


become  drjr,  if  there  be  a  pass^e  of  flatus  or  faeces,  the  pulse 
becoming  fuller  and  softer,  and  the  characteristic  anxiety  leave 
the  expression,  a  favourable  termination  may  be  anticipated. 
This,  however,  is  rarely  the  case. 

TREATMENT. 

Concluding  that  the  constipation  which  is  so  prominent  a 
symptom  in  enteritis  is  due  to  obstruction  from  alimentary 
matters,  veterinarians  generally  administer  powerful  cathartics. 
It  has,  however,  been  shown  quite  conclusively  that  it  is  always 
dangerous  to  propel  faecal  matters  through  an  inflamed  portion 
of  bowel ;  and  that  in  most  cases  the  efibrt  is  useless,  so  far  as 
excitin;:^  peristaltic  action  in  the  inflamed  portion  is  concerned, 
tives,  however,  stimulate  and  excite  the  muscular  and 
«icTetory  action  of  the  healthy  intestines  anterior  to  the  in- 
flamed part ;  the  result  of  this  is,  that  the  inflamed  part  becomes 
more  and  more  distended,  inflammation  is  increased,  the  bk>od- 
vessels  become  ruptured ;  it  becomes  softened,  and  its  vitality  is 
ultimately  destroyed.  It  is  therefore  a  fact  that  the  inflamed 
fiart,  the  function  of  which  is  lost,  consequent  upon  the  inflam- 
mation, affords  an  impediment,  and  that  purgatives,  ns  a  rule. 
have  no  true  purgative  efiect — that  is  to  say,  they  do  not  cause 
tlie  discharge  of  ftecal  matters  by  the  anus. 

Two  great  principles  are  therefore  recognised,  namely — first, 
to  relieve  pain,  and,  second,  to  arrest  as  far  as  possible  all  move- 
ment of  the  intestines ;  and  for  these  purposes  opium  Is  to 
be  administered  in  large  doses.  For  the  horse,  one,  two,  or 
even  four  drachms  of  the  powder  may  be  administered,  suc- 
ceeded by  smaller  quantities  at  short  intervals,  or  by  the  sub- 
cutaneous injection  of  morphia  (the  solution  of  the  meconate  of 
morphia  being  recommended);  or  an  ounce  of  the  extract  of 
belladonna  may  t>e  administered,  succeeded,  if  necessary^  in  six 
hours  by  smaller,  two-drachm,  doses.  In  addition,  hot  fomenta- 
tions to  the  abdomen  are  useful ;  and  they  should  be  continuously 
applied  for  at  least  an  hour  at  a  time.  Enemas  of  warm  water 
may  also  be  gently  administered;  tliey  are  not,  however,  to  be 
repeated  too  often,  and  if  at  any  time  they  increase  the  pain 
tliey  should  be  discontinued. 

If,  after  the  abatement  of  the  active  symptoms,  the  bowels 
remain  torpid  (as  they  generally  do),  the  practitioner  is  by  no 
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me^ns  t-o  attempt  tlie  removal  of  this  torpidity  by  the  adminis- 
tration of  cathartica  or  aperients  of  any  kind ;  for  if  the  aniixial 
is  to  recover,  it  must  \m  dependent  npon  the  restoration  of 
function  and  tone  to  the  inflamed  bowel  -,  and  it  is  well  known 
that  for  this  end  perfect  quietude  of  the  inflamed  part  must  be 
maiotaineA 

The  advisability  of  bleeding  in  enteritis  will  depend  entirely 
niK>n  the  condition  of  the  animal.  If  the  pulse  be  moderately 
full,  if  depression  be  absent,  an  abstraction  of  blood  commen* 
surate  with  the  strength  of  the  \ital  powers  will  be  followed 
generally  by  abatement  of  the  symptoms,  and  if  performed 
early  is  beneficial.  Should  the  appetite  return,  great  care  must 
be  taken  that  the  food  be  of  the  simplest  and  of  the  most  easily 
digestible  kind,  such  as  scalded  bran  and  boiled  linseed  given 
in  moderate  quantities ;  the  eating  of  dry  food  being  prevented 
by  a  muzzle-  Care  must  also  be  taken,  when  the  functions  of  the 
bowels  are  restored,  that  no  undue  accumulation  of  faecal  matters 
be  allowed  to  remain  in  the  rectum.  The  question  of  adminia- 
teriog  stimulants  during  the  acute  stage  will  also  greatly  depend 
upon  the  condition  of  the  animal ;  they  usually  do  more  harm 
than  good,  but  if  tympanitis  be  present,  one  or  two  doses  may 
be  tried.  If  they  give  relief  they  may  be  continued,  but  if,  on 
the  contrary,  they  aggmvate  the  pain  or  seem  to  have  no  effect^ 
they  are  to  be  discontinued. 


CHAPTER    LX. 

SPORADIC   DISEASES— continued 

(IIL)  LOCAL  BlBKASm—eontinued. 

(0.)  DISEASES  OF  THE  BOWELS— continued. 

IKTFSSUSCEPTION  AKD  YOLTCTLUS. 

ISTUSSUSCEPTION  (from  inhts,  within,  and  miscipio,  to  receive), 
and  voh^lus  (from  vokm,  to  roll  up),  a  twisted  bowel.  Under 
these  names  various  forms  of  entanglement  of  the  intestines  have 
been  described,  giving  rise  to  abdominal  pain,  enteritis,  and  death. 


INTUSSUSCEPTION. 

By  intussusception  is  meant  tlie  prolapse  or  slipping  of  a 
portion  of  intestine  into  the  cavity  of  that  iramediatelj  pos- 
terior to  it.  In  consequence  of  this  tlie  natural  course  of  the 
intestines  is  interrupted  by  a  kind  of  knot,  consisting  of  three 
accessive  portions  of  bowel ;  the  immediate  effect  of  which  is 
"Obstruction  to  the  passage  of  the  intestinal  contents,  and  to  the 
return  of  blood  from  the  imprisoned  portions  of  intestine  in- 
volved, along  with  which  some  portion  of  the  mesentery  must 
be  included. 

Both  the  small  and  large  intestines  are  Bubject  to  it  in  all  the 
domesticated  animals.  When  occurring  in  the  large  intestine, 
the  Cfpciim  caput  coli  is  that  usually  involved,  and  instances  have 
occurred,  both  in  horses  and  cattle,  of  recovery  after  slougliing 
of  the  invaginated  csecum.  Within  my  own  experience,  a 
cow  treated  by  me,  after  seven  days  of  obstinate  obstruction 
of  the  bowels,  expelled  the  gangrenous  portion,  measuring 
several  inches  in  diameter,  and  the  animal   recovered,     Mr, 
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Aitken,  V.S,,  Dalkeith,  has  a  case  on  record  of  a  cow  which 

recovered  after  five  days  of  illness,  the  gangrenous  portion 
being  expelled  with  the  faeces.  Before  recovery  from  intus- 
susception can  occur,  it  is  necessary  tliat  the  opposed  peritoneal 
surfaces  become  adherent,  and  the  imprisoned  portion  separated 
by  ulceration. 

Invagination  of  the  small  intestines,  owing  to  the  severity  of 
the  inilammation,  is  necessarily  fattd. 

MSi/mptoms. — In  the  cow  already  mentioned,  the  symptoms  were 
those  of  enteritis  and  obstinate  constipation.  The  treatment  con- 
sisted in  the  administration  of  opium.  In  I^Ir,  Aitken^s  case 
drastic  cathartics  were  administered  from  the  coinmencemenL 
The  symptoms  in  the  horse,  as  related  by  the  late  Mr.  John  Field, 
are  as  follows : — "  Pain ;  restlessness,  in  some  cases  approaching 
to  madness,  xiurestrainable ;  wandering  about ;  rolling  on  the 
back ;  sweating,  in  some  cases  profuse ;  crouching ;  sitting  on 
the  hind  quarters,  almost  diagnostic;  anxious  countenance; 
frequent  feeble  pulse  ;  belly  at  fii^t  of  natural  size,  subsequently 
fuJler,  in  some  cases  distended,  dependent  upon  the  locality  of 
the  intussusception;  membranes,  in  advanced  stage,  tui^d, 
injected ;  mouth  moist  and  clean,  or  furred  and  offensive ;  respira- 
tion accelerated ;  continued  restlessness ;  rearing  with  fore  legs 
into  manger,  and  standing  upon  that  point  d*apptii,  looking  back 
from  side  to  side ;  extremities  cold  ;  pain  absent,  tranquil ;  sigh- 
ing or  snorting ;  death.  The  sighing  may  exist  in  some  cases  | 
and  not  in  others,  and  in  some  retching  and  vomiting/' 

I  am,  however,  of  opinion  that  there  is  no  diagnostic  symptom 
of  volvulus,  intussusception,  calculus,  or  strangulation  of  the 
intestines  in  the  horse ;  that  the  above  symptoms  are  common 
to  all,  characteristic  of  none.  In  the  dog  and  pig,  however, 
vomiting  of  stercorous  matters  is  generally  witnessed ;  but  even 
ui  these  animals  this  symptom  may  be  induced  by  any  cause 
of  obstruction.  Stones  accidentally  swallowed,  pieces  of  bone 
arrested  in  the  small  intestines,  are  frequent  sources  of  obstruc* 
tion  in  the  dog, 

TrmtTTienL — It  has  been  proposed  to  cut  down  upon  and 
mechanically  remove  the  source  of  mischief  I  thiidt,  however, 
that  the  operation  would  be  as  bad  as  the  lesion.  If  intus- 
susception be  due  to  contraction  of  one  portion  of  intestine,  and 
the  slipping  in  of  that  contracted  portion  into  the  healthy  portion 
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behind,  remedies  calculated  to  relieve  spasm  may  pievent  its 
occurrence,  but  cannot  overcome  it  when  once  established. 


VOLVULUS,  OR  TWISTED  BOWEL. 

This  may  occur  in  either  the  small  or  large  intestines. 
Several  cases  are  reported  of  such  occurrences  in  the  various 
veterinary  journals.'  They,  as  well  as  strangulation  from  the 
entanglement  of  the  intestines  by  pedunculated  tumours,  are, 
however,  very  rare,  and  have  no  diagnostic  symptoms  during  life 
beyond  what  have  already  been  pointed  out,  and  are  necessarily 
fatal  Mr.  Percivall's  Hippopathology  may  be  consulted  with 
advantage  on  this  matter. 


The  Qinchtivcr  Mumi^  Co. 


CHAPTER    LXL 
SPORADIC   BISEASES^^mHnued. 


(111.)  LOCAL  DISEASES— €<mimiM!d 

(0,)  DISEASES  OF  THE  BO\TKLB^-&>ntinued. 

INTESTINAL  CONCRETION'S. 

The  common  seat  of  the  various  concretions  is  found  to  l)e  in 
the  large  intestines,  where  they  sometimes  attain  a  large  size, 
and  as  much  as  twenty-five  pounds  or  moi-e  in  weight*  Occa- 
sionally, but  very  rarely^  they  have  been  found  in  the  stomach 
weighing  four  or  five  pounds. 

They  were  studied  by  the  late  Professor  Morton,  and  classified 
under  three  heads,  namely,  1«^  Phosphatic  calculi  j  2d,  Oat-hair 
calculi ;  and  3c?,  Mixed  calculi 

1st  Phosphatic  Calculi, — Tliese  are  hard,  smooth,  and  polished 
on  their  external  surface^  bearing  much  resemblance  to  a  common 
pebble.  If  a  section  be  made  of  a  phosphatic  calculus,  it  will 
l)e  found  to  consist  of  concentric  layers  arranged  around  a  nucleus, 
generally  consisting  of  a  piece  of  iron  or  stone.  If  several  of 
them,  or  any  other  form  of  calculus,  be  formed  together,  they 
are  genemlly  flattened  upon  their  sides,  or  concave  on  one  side 
and  convex  on  the  other,  the  convexity  of  one  stone  fitting  into 
the  concavity  of  another,  and  so  on.  This  form  of  calculus  is 
now  much  more  rarely  met  with  than  formerly.  This  arises 
from  the  circumstance  that  the  food  of  animals  is  much  bfetter . 
prepared  and  cleaner  than  it  used  to  be,  and  containing,  there- 
fore, fewer  accidental  materials  or  foreign  bodies,  which  formed 
the  nuclei* 

Their  chemical  composition,  according  to  Girardin,  is  as 
follows ; — 
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Ammonio-phosphflte  of  magnesm, 
Phiisphate  of  limey  , 

Animal  matter,    . 

Soluble  salts^  Sec,  «  • 

Extractive  matttsia. 

Fatty  matters, 


48-00 

19 -00 

14  00 

0-80 

6 -GO 

4-00 

7-00 

0-60 

100<)0 


From  the  altove  analysis  it  would  be  seen  that  the  calculi 
contained  some  animal  matters;  in  fact  the  earthy  materials  are 
Jued  together  by  miicua,  &c. 

Their  occurrence  is  accounted  for  as  follows  by  Professor 
Morton: — *'  In  the  cereal  plants,  certain  of  the  phosphates 
are  met  with,  and  in  considerable  quantities.  It  is  then  to 
this  food  tliat  we  are  to  look  for  their  origin,  coupled  with  a 
morbid  st^te  of  the  digestive  functions,  by  which  it  does  oot 
undergo  the  necessary  change,  probably  from  the  gastric  juice 
not  being  sufficiently  powerful  to  dissolve  these  phosphates.  A 
foreign  body  being  accidentally  taken  into  the  stomach,  which 
may  be  a  nail,  or  any  tiling  else,  as  a  piece  of  stone,  servas  as  a 
common  centre,  tlie  phosphates  arrange  themselves  in  their 
turn,  and  in  doing  so  they  blunt  that  which  liy  its  sharpness 
would  wound  the  lining  membrane  of  the  organ.  If  from  its 
magnitude  the  calculus  is  imable  to  pass  through  the  pylorus, 
the  stomach  becomes  its  residence.  They  wdll  give  rise  to 
colicky  pains,  depravity  of  appetite,  perhaps  to  wind-sucking 
or  crib-biting,  and  in  the  end  will  invariably,  by  accumulation 
destroy  the  life  of  the  horse. 

2d,  Oat-hair  calculi,  generally  found  in  tlie  ca?cum  or  colon, 
consist  almost  entirely  of  the  beard  of  oats,  barley,  or  other  grodn. 
They  sometimes  attain  a  large  size,  but  are  light  in  comparison 
%vith  the  first-named.  They,  however,  assume  the  same  shape, 
and  ai-e  occasionally  mixed  with  phosphatic  salts. 

Zd.  The  mixed  calculi  are  composed  of  phosphatic  saltSi 
fffical  matters,  oat-liair,  or  any  indigestible  matter  which  may 
accumulate  in  the  intestine. 

In  addition  to  these,  food  may  adhere  to  the  mucous  mem- 
biiine,  constituting  what  is  termed  a  stercoral  concretion,  coa- 


.mi 


SPORADIC  DISEASES. 


Bisting  very  often  of  straw-kiiots,  &c*,  firmly  glued  together. 
Tliis  will  sometinieg  Le  found  perforated  through  its  centre,  so 
as  to  admit  the  pasi^age  of  fieces. 

The  preseuce  of  these  concretions  at  some  time  or  another 
constitutes  a  fatal  obstruction.  Many  symptoms  are  laid  down 
as  being  diagnostic  of  calculus,  sucli  as  sitting  on  the  haunches, 
lying  upon  the  back,  &c,  1  am  not,  however,  aware  that  there  is 
any  diagnostic  sign,  beyond  those  of  violent  abdominal  pain  and 
obstruction,  by  which  they  may  be  discovered  during  life ;  and 
they  can  only  be  guessed  at  by  recurrent  attacks  of  colic  and 
constipation.  In  one  case  which  fell  under  my  notice  there 
were  no  symptoms  of  abdominal  pain,  but  merely  constipation, 
which  nothing  could  overcome.  For  two  days  after  the  animal 
had  been  observ^ed  to  be  off  its  food  the  pulse  remained  natural ; 
on  the  third  day,  however,  the  abdomen  became  tympanitic,  the 
pulse  rose  mpidly,  and  the  animal  died ;  and  the  jtod  Tnorteni 
revealed  the  presence  of  a  phosphatic  calculus,  about  ten  ponnds 
in  weight,  tirmly  lodged  in  the  single  colon.  In  one  case  exami- 
nation per  TcciiuR  enabled  me  to  feel  and  remove  a  calculus 
from  the  rectum,  the  animal  being  immediately  relieved.  This 
shows  the  necessity  of  such  an  examination  in  all  cases  of 
abdominal  pain. 

Cases  are  recorded  of  jjolypi  or  other  tumours  in  the  stomach 
and  in  the  intestines.  Gastric  polypi  fioally  plug  up  the  pyloric 
oritice,  and  give  rise  to  fatal  distension, 

To  prove  the  fallacy  of  forcing  the  action  of  the  bowels  in 
cases  of  mere  constipation,  and  to  show  how  long  a  horse  may 
live  without  passing  any  fieces,  I  may  mention  that  I  had  a 
horse  under  my  care  that  had  no  action  of  the  bowels  whatever 
for  twenty-five  days,  yet  it  made  a  good  recovery.  It  was 
noticed  that  after  a  purgative  had  been  administered  the  pulse 
became  greatly  accelerated,  mucous  momfcranes  injected,  and 
that  it  manifested  signs  of  pain,  which  continued  for  several 
hours,  in  fact  until  the  medicine  was  exci'eted  by  other  organs. 
Except  when  suffering  from  the  effects  of  medicine  it  ate  a 
moderate  quantity  of  food.  Another  case  lived  eighteen  days, 
passing  no  fceces,  and  showing  no  pain  except  when  irritated 
by  purgatives ;  towards  the  end  of  that  day  it  showed  pain, ' 
and  died  from  calculus  in  the  single  colon.  Upon  this  point 
the  following  letter  from  a  late  student,  Mr.  Martin,  now  in 
loodun,  is  iustmctlve ; — 


DI8BA8SS  OF  THE  BOWELS.  635 

"  London,  6th  June  1879. 

"My  dear  Sib — In  reply  to  your  note  you  kindly  sent  me  of  29th 
lit  in  reference  to  the  case  of  stoppage  of  the  bowels  of  a  horse  I 
lad  under  my  care,  I  have  now  to  inform  you  that  he  died  on  Monday 
5Yenmg,  May  26,  it  being  the  thirtieth  day  that  no  faeces  had  passed 
Erom  him.  Within  six  hours  of  his  death  he  started  blowing,  suffering 
a  deal  of  pain,  abdomen  distended  very  much.  Next  morning,  on 
pcM^  mortem  examination,  I  found  the  bowels  gorged,  and  a  calculus 
firailj  fixed  in  the  single  colon,  weighing  2^  pounds,  5  inches  in 
diuneter.  A]l  the  other  parts .  were  perfectly  healthy.  It  appeared 
to  me  that  the  bowels  becoming  so  full,  caused  him  to  die  sooner  than 
he  would  have  done  had  less  solid  food  been  given  him,  although  the 
Kesolt  would  have  been  the  same." 


CHAPTER    LXIL 

SPOEADIC  DISEAST^S— continued. 

(III.)  LOCAL  DISEASES— coji/mw^ 

(a)  DISEASES  OF  THE  TiOWELB^-contmu^d. 

DIABEHCEA, 

Tins  tenn  is  applied  to  all  cases  of  simple  purging  in  wliieli 
the  fceces  are  loose,  liquid,  and  frequently  discharged  without 
any  coexistent  inflammation.  Diarrhoea  may  be  a  sjiontaneoua 
effort  to  discharge  from  the  intestines  something  which  is  ob- 
noxious to  them  or  to  the  system  generally.  It  is  also  induced 
by  a  variety  of  causes  in  all  animals,  such  as  indigestible  food ; 
sodden  changes  of  diet,  particularly  from  a  dry  to  a  moist  one; 
medicinal  substances;  parasites;  dei*angement  of  the  liver;  or 
copious  draughts  of  water  when  the  animal  is  heated. 

Some  animals  are  particularly  prone  to  diaiThoi^a  from  trivial 
ciiuses;  narrow-loined,  flat-sided,  and  loosely  coupled  horses — 
that  is  to  say,  horses  in  which  the  space  between  the  ilium  and 
last  rib  is  lar^^e — and  those  which  are  of  a  nervous  temperament, 
are  apt  to  purge  without  apparent  cuuse.  They  are  vulgarly 
called  ''  washy  "  horses.  Such  horses  will  start  upon  a  journey  i 
in  the  best  of  apparent  health,  but  before  they  have  proceeded' 
any  great  distance,  will  commence  to  purge  more  or  less  freely. 
They  are  hard  to  keep  in  condition,  and  require  the  test  of  food. 
If,  however,  put  to  slow  work  they  will  sometimes  do  well 
enough. 

SYMPTOMS. 

The  symptoms  of  diarrhcea  ai^e  purging,  the  ffecal  matters 
being  semi-fluid,  of  a  dirty-brown  colour,  without  offensive  odour, 
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or  day-coloured  and  fcetid.  If  the  condition  continues  lon^, 
the  animal  looses  flesh,  the  appetite  fails,  and  in  some  cases 
ascites,  or  even  farcy  and  glanders,  may  supervene. 


TREATMENT, 

When  the  purging  arises  from  the  presence  of  some  offending 
matter  in  the  intestinal  canal,  its  expulsion  must  be  aided — and 
this  applies  to  all  our  patients — by  a  modemte  dose  of  castor  or 
linseed  oil,  and  the  diet  must  be  chanf^cd  Purging  in  the  dog 
is  often  induced  by  a  tcx)  exclusively  farinaceous  diet,  and  it  is 
impossible  t^)  aiTest  it  without  an  entire  change  of  food.  If  the 
purging  arises  from  no  apparent  cause,  or  if  the  bawels  do  not 
regain  their  normal  condition  after  the  action  of  the  aperient 
has  subsided,  it  will  be  necessary  to  administer  calmatives,  such 
as  opium  or  nidd  astringents,  such  as  chalk ;  proceeding,  how- 
ever, very  cautiously,  as  too  sudden  a  check  may  induce  com- 
plications of  a  grave  character.  Boiled  starch  or  flour  gruel 
may  be  allowed  the  animal  to  drink ;  the  food  must  be  of  the 
sweetest  and  best  kind,  and  given  in  moderate  quantities. 

If  there  be  much  foetor  the  sulphite  or  hyposulphite  of  soda 
may  be  very  advantageously  given  dissolved  in  the  drink,  or 
mixed  with  the  food.  If  the  animal  be  depressed  and  weak, 
moderate  and  repeated  doses  of  the  spirits  of  nitrous  ether  will 
afford  relief,  and  promote  tlie  restoration  of  the  bowels  to  their 
natural  condition.  Should  this  treatment  prove  futile,  the  . 
more  powerful  astringents,  such  as  catechu  or  kino,  or,  wliat  has 
proved  more  successful  with  me,  the  oil  of  turpentine  and  opium 
beaten  up  with  eggs,  are  to  be  administered.  Some  practitioners 
recommend  the  mineral  acids,  such  aa  the  aromatic  sulphuric 
acid,  these  remedies  having  a  tonic  as  well  as  an  astringent 
action  upon  the  bowels.  Warm  clothing  and  perfect  quietude 
are  necessary. 
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(HI)  LOCAL  jyiSEASKB— continued, 

(O,)  DISEASES  OF  THE  BOWELS-^conimued, 

SUPERPtTEGATIOK 

ALTiiouan  a  form  of  diarrhoea,  from  its  gravity,  and  tlie  im- 
portant  legal  questions  it  may  give  rise  to,  superpnrgation 
deserves  a  separate  consideratioiu  It  is  well  described  by  the  late 
Mr.  Haycock.  He  says — "  Superpurgation,  or  over-excitement 
of  tbe  inteatiiies  from  the  undue  action  of  purgative  medicine,  is  a 
condition  of  the  bowels  which  the  veterinary  surgeon  ia  frequently 
called  upon  to  treat  The  symptoms  associated  with  the  action 
of  a  purgative  upon  the  bowels  are  quickened  rate  of  the  pulse, 
attended  with  a  partial  but  temporary  loss  of  its  force:  the 
breatliiog  also  is  a  little  humed.  This  is  the  most  conspicuous 
when  purging  is  about  to  commence,  and  the  animal  is  nauseated. 
If  the  purging,  however,  does  not  go  on  to  an  undue  exteat, 
these  symptoms  soon  subside,  the  pulse  becomes  normal,  and 
the  nausea  succeeded  by  a  desire  on  the  part  of  the  animal  for 
food ;  but  should  the  animal  be  of  weak  constitution,  or  be  taken 
out  of  tbe  stable  and  ridden  or  driven  a  considerable  distance 
while  the  purging  continues,  or  taken  out  too  soon  after  what  is 
called  tlie  '  setting '  of  the  physic,  or  if  the  purgative  dose  be  too 
powerful  in  tbe  first  instance,  or  if  two  or  more  of  these  circum- 
stances or  causes  act  in  association,  the  purging  will  in  all  pro- 
bability become  excGsaive,  and  the  life  of  the  animal  may  l^e 
placed  in  danger.  Purging  may  continue  for  a  long  time; 
but  so  long  as  the  patient  is  kept  quiet  in  the  stable,  so  long 
as  the  appetite  remains  good,  and  the  pulse  maintains  its  regular, 
slow^  and  round  heat^  little  or  no  danger  need  be  apprehended; 
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tlie  appetite  fail,  if  tlie  pulse  becomes  thready,  and  the 

^tient  weak,  it  behoves  the  owner  to  act  with  promptness." 
*'  The  following  s^inptoms,"  says  that  excelleot  obser\^er  John 
Field,  *'  indicate  tlie  violent  and  too  long-continued  action  of 
purgatives,  and  invariably  portend  a  fatal  termination :— Staring 
glassy  eyes;  frequent,  indistinct,  feeble,  and  sometimes  tliread- 
Hke  pulse ;  purging  oifensive  matters,  with  or  without  distension 
of  abdomen,  or  distended  abdomen  w^ithout  evacuations ;  offen- 
sive mouth;  tongue  pallid  or  whitish  with  fur,  and  pasty; 
smell  quite  peculiar ;  respiration  tranquil,  but  it  becomes  labori- 
ous when  the  belly  becomes  enormously  distended ;  extremities 
warm ;  the  horse  usually  stands  still,  sometimes  paws  or  wanders 
about,  and  but  rarely  lies  down." 

Superpurgation  does  not  always  depend  upon  the  strength  of 
the  dose.  In  some  instances  as  little  as  four  drachms  of  aloes 
have  been  succeeded  by  fatal  consequences.  Again,  horses  in  an 
obese  condition,  and  those  sutiering  from  slight  colds,  are  easily 
acted  upon  by  purgative  medicines,  and  are  apt  to  sink  from 
superpurgation.  A  fxill  dose  of  aloes,  from  six  to  eight  drachms, 
operating  quickly,  is  seldom  succeeded  in  healthy  animals  by 
any  evil  consequences ;  the  same  quantity,  however,  if  divided 
into  two  or  more  doses,  has  a  much  more  depressing  effect,  and 
is  apt  to  be  followed  by  serious  consequences.  In  the  first  in- 
stiince,  the  quantity,  by  its  strength,  insures  its  own  expulsion ; 
whilst  in  the  second,  the  aloes  is  absorbed  into  the  circulation, 
excites  a  toxic  eflect  upon  the  system  generally,  and  reduces 
the  horse  to  such  a  state  of  debility  that  its  succumbs  to  the 
purgative  influence.  The  explanation  of  the  tendency  to  super- 
purgation  in  the  horse  is  to  be  found  in  the  fact  that  its  bowels 
are  extremely  vascular  in  comparison  w^th  those  of  other 
animals,  and  that  the  eflect  of  the  purgative  acting  upon  so 
vascular  a  surface  is  grave  and  serious.  I  have  already  pointed 
out  that  many  young  hoi-ses,  when  first  brought  into  the  stable, 
are  rendered  susceptible  to  various  diseases  by  the  debilitating 
influences  of  indiscriminate  purging,  and  that  such  a  method 
of  treatment  is  uncalled  for  and  irrational.  In  addition  to  the 
pgymptoms  described  by  Messrs.  Haycock  and  Field,  I  have 
Ipbserved  that  those  of  laminitis  are  induced  by  purgatives,  and 
that  when  they  occur  they  indicate  a  condition  of  great  gravity. 
The  post  mortem  appearances  are  those  of  congestion  of  tho 
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intestinal  mucoua  membrane  generally,  concentrated  in  many 
cases  in  that  of  the  cxecum  caput  coli ;  a  thick,  tarry  appearance 
of  the  blood,  and  extreme  blackness,  congestion,  or  apoplexy  of 
the  lungs,  the  blood  being,  as  it  were,  deprived  of  its  watery  j 
elements,  altered  in  its  composition,  rendered  too  viscid  to  circu*J 
late  through  the  pi'lmonory  capiUarie-s,  and  so  altered  chemically  1 
as  to  be  rendered  nofit  for  perfect  oxidatioii. 

In  order  to  prevent  the  occurrence  of  snperpurgation  after  the 
administration  of  an  aloetic,  or,  more  particularly,  a  mercurial 
a  lid  aloctic  purgative,  it  is  necessary  that  the  practitioner  should  J 
order  the  animal  to  be  fed  on  an  easily  digestible  diet^  such 
as  warm  bran  mashes ;  that  the  quantity  of  water  should  be 
restricted,  and  that  the  chill  be  taken  off  it,  for  nothing  is  so  apt 
to  induce  inordinate  intestinal  action  as  large  quantities  of  cold 
water  whilst  the  animal  is  in  physic.  It  is  also  necessary  that 
no  green  food,  roots,  or  other  articles  of  diet,  containing  much 
water,  and  laxative  lu  themselves,  should  be  allowed  at  this 
l>eriod.  If  a  purgative  does  not  seem  to  take  effect  in  from 
twenty  to  twenty-four  hours  after  its  administration,  moderate 
walking  exercise  is  to  he  prescribed,  for  it  is  a  fact  that  the 
longer  a  purgative  is  retained  in  the  body,  the  greater  tbej 
danger  from  its  superaction ;  if,  however,  purging  has  actually 
coumienced,  exercise,  by  increasing  it,  is  apt  to  cause  harm.  It 
is  therefore  necessary  to  keep  the  horse  quiet  until  the  physic 
has  "set" 


THEATMEKT. 

So  long  as  the  horse  remains  moderately  lively,  the  pulse  but 
slightly  accelerated,  the  couotenance  natural,  and  so  long  as 
some  appetite  remains,  it  is  unnecessary  to  take  any  active 
measui'es  to  restrain  the  purging,  which  is  the  natural  and 
physiological  response  of  the  intestines  to  the  action  of  the 
cathartic ;  it  is  therefore  irrational  and  dangerous  to  check  it^ 
and  all  that  is  requisite  is  to  allow  tlie  horse  to  partake  of 
demulcent  drinks,  such  as  thin  flour  gruel,  if  it  will  do  so  spon- 
taneously, at  the  same  time  keeping  it  perfectly  still,  warmly 
clad,  and  taking  care  that  it  does  not  drink  too  freely  of  any* 
thing  whatever.  Should  there  be  any  colicky  pains,  moderate  \ 
doses  of  opium  are  to  be  administered.  Care,  however,  most  1 
taken  that  the  purging  be  not  checked  even  by  these  means  U 
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suddenly ;  as  the  consequence  of  this  would  he  conpfestion  of 
the  intestinal  mucous  membrane,  denoted  by  tympanitis,  great 
prostration,  cessation  of  the  purginj^,  an<l  the  other  symptoms 
described  by  Mr  Field,  finally  teiininatin^'  in  death. 

If  the  purgation  continue,  an  endeavour  sliould  he  made  to 
overcome  it  gradually  but  not  too  quickly.  For  this  purpose  I 
know  of  nothing  better  than  tincture  of  opium,  chalk,  and  Hour 
gmeL  Two  ounces  of  the  tincture  are  to  he  given,  with  the  same 
quantity  of  prepared  chalk,  mixed  with  a  quart  of  flour  gruel, 
every  three  pr  four  hours  until  the  purging  is  checked,  hot  appli- 
cations being  in  the  meanwhile  applied  to  the  abdomen,  great 
care  being  taken  that  the  animal  has  no  access  to  cold  water  or 
other  fluid,  as  its  thirst  is  great  and  it  is  apt  to  drink  inordi- 
nately ;  but  it  is  essential  that  it  should  have  small  quantities 
of  flour  gruel  or  other  emoUient  drink,  not  only  to  allay  the 
painful  and  feverish  thirst,  but  to  keep  the  blood  in  a  proper 
fluid  condition  to  circulate  through  the  miniite  pulmonary  capil- 
laries. If  the  prostration  be  very  great,  stimulants,  as  wine  or 
brandy,  are  to  be  tried ;  if  they  seem  to  act  beneficially,  they 
are  to  be  continued,  but  not  otherwise. 

As  a  medico-legal  question,  the  occurrence  of  superpurgation 
after  the  administration  of  a  simple  and  moderate  cathartic  by 
the  veterinarian  is  one  of  great  importance*  In  no  case  where 
due  caution  has  been  taken,  where  the  dose  has  not  been  more 
than  the  necessities  of  the  case  required,  and  where  the  above 
mode  of  after  treatment  has  been  enjoined,  should  the  veteri- 
narian be  held  responsible. 

Superpurgation  is  typical  of  inflammatory  diarrhcea,  no  matter 
what  its  cause  may  be,  and  as  the  symptoms  and  treatment  are 
identical,  there  is  no  necessity  for  further  description.  It  may, 
however,  be  mentioned  that  a  form  of  diarrhoea,  even  more  fatal 
in  its  consequences,  accompanied  by  a  greater  degree  of  prostra- 
tion, and  terminating  fatally  in  a  shorter  period  of  time  than 
that  induced  by  medicinal  cathartics,  is  brought  about  by 
an  over-abundant  feeding  upon  raw  potatoes.  Again,  the 
same  condition  is  induced  by  the  ingestion  of  food  containing 
sand,  small  pebbles,  or  other  materials  incapable  of  being 
digested.  There  is  no  cause^  however,  so  rapidly  fatal  as 
raw  potatoes,  the  toxic  properties  peculiar  to  the  natural  order 
*'  8ala7iac€CB**  being  seemingly  exerted  upon  the  system  gene- 
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rally,  in  addition  to  the  irritating  effects  of  the  tuber  itself  upon 
the  intestinal  canaL 

The  treatment  of  inflammatory  or  acute  diarrhoea  when  arising 
from  these  causes  becomes  a  matter  of  extreme  delicacy.  For, 
in  the  first  place,  the  retention  of  the  irritating  material  in  the 
intestinal  canal  is  a  source  of  danger  in  itself;  and,  secondly, 
the  extreme  purgation  which  it  induces  is  no  less  a  cause  of 
fatal  termination.  It  therefore  follows  that  the  practitioner,  on 
the  one  hand,  must  take  care  not  to  check  the  efforts  of  nature 
to  expel  the  offending  materials  from  the  body  too  suddenly  by 
the  administration  of  powerful  astringent  remedies ;  and,  on  the 
other  hand,  that  he  should  endeavour  to  modify  the  violent  pur- 
gative and  irritating  effects  by  the  administration  of  demulcents, 
calmatives,  such  as  opium,  and  antacids,  such  as  the  bicarbonate 
of  soda;  and  to  support  the  animal's  strength  by  diffusible 
stimulants,  such  as  the  ethers,  wine,  and  alcohplic  stimulants, 
in  moderate  and  oft-repeated  quantities;  fomentations  to  the 
abdomen,  and  other  means  calculated  to  allay  irritation  and 
febrile  disturbance^  being  by  no  means  neglected. 


CHAPTER    LXIV. 

SPORADIC  jyiSEASES— continued. 

(Ill)  LOCAL  DISEASES— ccm^'ntted 

(0.)  DISEASES  OF  THE  BOW^I.&^-Mitinued. 

DYSENTERY. 

Whilst  sitperpur^ation  and  acute  diarrhcea  most  commonly 
attack  the  horse,  chronic  diarrhoea  and  dysentery  are  much 
more  commonly  seen  in  cattle,  dogs,  «fec.  Dysentery,  sometimes 
teimed  **  colitis"  or  "  hloody  flux/'  consists  of  an  inflammation 
having  a  tendency  to  terminate  in  ulceration  of  the  mucons 
membrane  and  glandular  structures  of  the  large  and  sometimes 
the  small  intestines.  Dysentery  is  observed  both  in  an  acute 
and  chronic  form;  the  chronic  in  horned  cattle  being  often 
dependent  upon  the  scrofulous  diathesis,  with  tubercular  deposit 
and  ulceration  of  the  intestinal  glands, 

CAUSES. 

Except  as  a  concomitant  of  other  diseases,  snch  as  rinderpest, 
or  when  induced  by  direct  irritants,  acute  dysenteiy  is  a  rare 
form  of  disease.  It  may,'  however,  be  induced  both  in  horses  and 
cattle  by  bad  food  or  putrid  water;  some  kinds  of  pastiures, 
especially  those  situated  upon  moorlands  and  in  shady  places ; 
on  this  account  it  was  called  "moor-ill"  and  "wood-evil"  by 
the  old  writers.  Occasionally  it  is  seen  as  a  complication  of  "  red 
water  "  and  *'  parturient  peritonitis/* 

In  the  dog  it  is  witnessed  as  the  effect  of  cold  and  damp,  and 
in  the  intestinal  form  of  distemper, 

SYMPTOMS. 

In  the  ox  the  acute  form  is  attended  with  shivering  fita, 
variable  temperature  of  the  body,  arching  of  the  back,  and  in- 
creased sensibility  or  tenderness  of  the  loins ;  a  furry  tongue, 
and  clammy  mouth.     The  animal  gnmts,  yawns,  grinds  vt£» 
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t«eth,  and  at  short  intervals  discharges  a  quantity  of  thin 
excrementitioiia  materiai  mixed  with  pellets  of  hardened  faeces 
and  blood.  There  is  much  straining,  and  irritation  of  the  rectum 
and  anus,  which  appear  sore  and  red;  some  abdominal  pain, 
evinced  by  arching  of  the  back,  whisking  and  extension  of  the 
tail,  associated  with  tympanitis,  great  dnlness,  thirst,  rapid  ema- 
ciation, and  an  aphthous  condition  of  the  mouth. 

In  the  chronic  fonn  there  is  great  emaciation,  a  verminous 
condition  of  the  skin,  looseness  of  the  teeth,  and  anasarcous 
sw^ellings  of  the  intermaxillary  space  ;  the  faces  become  deeply 
tinged  with  blood,  contain  much  mucus,  and  after  a  time  an 
admixture  of  fcetid  purulent  matter.  Ulceration  about  the 
anus  ultimately  appears ;  the  fjBces  are  discharged  involuntarily ; 
the  eyes  soon  become  dim  and  sunk  into  the  orbit,  and  the 
animal  dies. 

Both  in  diarrhoea  and  in  dysentery  of  a  chronic  nature  the 
faeces  contain  gaseous  materials,  which  cause  the  appearance  of 
little  air  bubbles  upon  their  surface  when  discharged  from  the 
body.  The  urine  of  an  animal  suffering  from  dysentery  is  of  a 
high  colour,  increased  specific  gravity,  containing  an  inordinate 
quantity  of  urea,  proving  the  rapidity  of  the  tissue  changes 
occurring  within  the  economy. 


TI?K*\TMENT. 
Both  in  tlie  acute  and  chronic  form  much  benefit  is  to  be 
expected  from  the  administration  of  a  raOd  oleaginous  aperient, 
succeeded  by  opium  and  antacids.  Should  these  not  succeed, 
st)^tics,  as  the  oil  of  turpentine,  or  astringents,  as  tannic  acid, 
sulphate  of  copper,  terchloride  of  iron,  or  alum ;  and  to  over- 
come the  factor  of  the  fteces,  h37>osu]i)hite  of  soda,  or  other 
deodorizers,  may  be  given  with  advanti^e.  When  the  disease  is 
essentially  chronic,  associated  with  much  emaciation  and  a 
tubercular  diathesis,  cod  liver  oil  in  such  doses  as  the  animal 
will  tolerate  up  to  four  ounces,  given  twice  a  day,  mixed  with 
four  or  five  eggs,  will  prove  advantageous.  It  must  be  remem- 
bered, however,  that  all  treatment  must  be  subservient  to  care- 
ful dieting ;  cake,  good  hay,  and  otlier  articles  easy  of  digestiua 
and  nutritive,  being  at  all  times  recommend  able.  For  the  d*>g 
the  same  agents,  in  doses  proportionate  to  the  size  of  the  animal, 
along  with  proper  diet,  such  as  rice-milk  or  flour  porridge,  are 
to  be  prescribed. 


CHAPTER    LXV. 

SPORADIC  BlSEASES—continued, 

(in.)  LOCAL  DISEASES— c(w/i/i«ef/, 

(0.)  DISEASES  OF  THE  BOWELS— continued, 

ASCITES,   OR  DKOrSY   OF  THE   ABDOIEX. 

PERiroNiTis,  or  acute  inflammation  of  the  coats  of  the  abdominal 
ca\aty,  having  been  already  described  in  PHndpUs  and  Practice 
of  Vctei'inury  Siirtjertf,  I  need  only  refer  to  it  here  as  a  condition 
which  may  lead  to  an  alteration  of  the  peritoneal  structure  by 
the  inflammation  becoming  chronic,  and  to  a  collection  of  fluid 
in  the  cavity,  constituting  ascites,  which  may  be  defined  to  be 
a  collection  of  fluid  in  the  peritoneal  sac — the  nature  of  such 
fluid  being  sometimes  simple,  consisting  of  a  pale  straw-coloured 
serum,  sometimes  more  complex,  the  serosity  being  mixed  with 
flakes  of  lymph,  and  inclosed  in  cysts  or  cavities  by  the  adhesions 
of  false  membranes. 


CAUSES. 

Direct  disease  of  the  peritoneum  is  a  very  rare  cause  of  ascites 
in  all  the  domesticated  animals  except  the  ox,  in  which  it  is 
foimd  frequently,  as  a  result  of  scrofulous  growths — *'  grapes  " — 
studded  over  the  surface  of  the  membrane. 

Ascites  residt5  most  frequently  from  diseases  of  the  liver,  the 
heart,  or  the  portal  blood-vessels ;  as  a  consequence  of  cardiac 
debility  in  some  exhausting  diseases ;  and  from  the  ingestion  of 
improper  food,  as  when  animals  are  kept  during  winter  upon 
poor,  ill-drained,  or  moorland  pasture.  It  may  also  arise  from 
anaemia  and  deficiency  of  albumen  in  the  blood,  whether  in- 
duced by  parasiteS)  as  in  the  "  rot "  in  sheep,  or  iudependei^tV^ 
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of  such  invasion  from  any  cause  inducing  deficiency  of  albumen 
in  the  blood.  In  sheep  and  lambs  a  sanguineooa  form  of  ascites 
is  not  rarely  met  with,  variously  termed  red  water,  water  braxy, 
and  "maladw  r&u^e"  or  diarrhsemia,  by  the  French.  In  this 
latter  condition,  not  only  is  there  a  transudation  of  the  fluid  of 
the  blood,  but  also  of  the  colouring  material  (see  Purpura),  the 
globules  being  sometimes  disaolved,  sometimes  entire,  and  more 
or  less  altered  in  appearance  in  the  serosity.  Ascites  is  also 
witnessed  as  a  complication  in  bydrothorax  and  dropsy  of  the 
pericardium. 

In  the  dog,  dropsy  of  the  belly  is  generally  caused  by  disease 
of  the  liver,  induced  by  over-feeding  and  want  of  exercise. 

SYMPTOMS. 

These  are  denoted  by  enlargement  of  the  belly,  sheath,  and 
sometimes  the  legs,  the  enlargement  being  due  to  effusion,  as 
indicated  by  fluctuation,  and  a  dull  sound  on  percussion.  As 
the  flxiid  increases,  the  breathing  becomes  thoracic ;  and  in  the 
sheep  and  ox  oedema  of  the  submaxillary  areolar  tissue  and  in- 
ferior cer\ical  region,  with  emaciation,  feeble  piilse,  irregularity 
of  the  bowels,  looseness  of  the  hair  and  wool,  and  other  symp- 
toms common  to  exhausting  diseases,  supervene, 

TREATMENT. 

When  arising  from  a  removeable  cause — as  improper  food — 
an  improvement  in  the  health  and  a  disappearance  of  the  col- 
lected serosity  may  be  efiected  by  generous  diet,  occasional 
aperients,  and  by  tonics,  more  particularly  the  salts  of  iron. 
When  associated  w^ith  deficiency  of  albumen  in  the  blood,  it 
may  be  useful  to  introduce  albumen  into  the  economy  by 
administering  eggs  to  those  in  which  the  appetite  is  absent. 
and  to  those  which  still  eat,  by  feeding  on  oil-cake  and  other 
nutritious  diets,  the  effect  of  common  salt  as  an  aid  to  healthy 
digestion  not  being  lost  sight  of*  When  ascites  is  due  to  organie 
diseases  of  the  liver,  heart,  or  other  oi^an,  treatment  is  of  no 
use,  except  to  palliate  the  symptoms,  and  in  all  cases  it  is  better 
to  put  the  animal  out  of  its  sufi'ering.  Paracentesis  abdominis^ 
or  tapping,  gives  temporary,  but  seldom  permanent  relief* 


CHAPTER    LXVL 

SPORADIC  DISEASES— om/inM^ 

(HI.)  LOCAL  DISEASES— ijon/tnued, 

(P.)  DISEASES  OF  THE  LIVER 

Diseases  of  the  liver  are  rare  in  the  domestic  animals,  with  the 
exception  of  sheep,  which  are  destroyed  sometimes  in  great 
numbers  by  various  diseases  of  the  liver,  induced  by  exclusive 
feeding  upon  turnips,  particularly  Swedish  turnips,  causing  a 
fatty  or  degenerative  condition  of  the  organ;  by  stimulating 
food,  long  continued,  such  as  the  various  cakes,  inducing  con- 
gestions and  softening,  and  by  the  invasions  of  the  *'  distoma  " 
or  fluke  worms,  giving  rise  to  the  disease  termed  "  the  rot,"  or 
of  •  strongyles,"  which  appear  as  small  bladders  throughout  the 
oigan,  and  cause  ansemia  and  death*  But  neither  the  horse,  ox, 
nor  dog  is  exempt  &om  hepatic  affections. 

CONGESTION  OF  THE  LIVER. 

Under  this  head  three  forms  are  included,  namely — 1st.  Passive 
congestion  of  the  hepatic  and  portal  veins,  arising  from  anything 
which  interferes  with  the  circulation  of  the  blood,  such  as  dis- 
ease of  the  heart  In  my  paper  on  Traumatic  Pericarditis, 
published  in  the  Veterinarian  in  1857,  I  pointed  out  the  co- 
existence of  this  condition  of  the  liver.  Its  occurrence  is  ex- 
plained as  follows: — In  heart  diseases  there  is  stagnation  of 
blood  in  the  vena  cavse  and  hepatic  veins ;  in  time,  as  explained 
by  Frerichs,  this  is  propagated  to  the  portal  vein,  and  to  the 
organs  from  which  it  takes  its  origin ;  the  liver  then  becomes 
turgid  with  blood,  and  the  congestion  extends  to  all  the  veins 
of  the  digestive  system.     In  the  same  manner  consolidation  of 
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the  lungs,  by  arresting  tlie  circulation  of  the  blootl,  causes  con- 
gestion of  tlie  liver  and  enteric  veins,  and  is  one  cause  of  the 
diiirrluFa  which  is  so  often  an  accompaniment 

The  second  form  of  congestion  is  that  termed  *'  active,"  in 
wliich  the  arterial  capillaries  are  mostly  involved*  This  form  is 
induced  by  food  of  a  stimulating  nature,  given  over-abundantly, 
particukirly  during  hot  weather,  or  when  the  animal  is  not 
receiving  sufficient  exercise.  It  has  been  already  pointed  out 
that  animals  rapidly  got  up  for  sale  frequently  suffer  from  a 
diseased  condition  of  the  liver,  Dr,  William  Budd  points  out 
how  congestions  of  the  liver  occur  so  commonly  in  the  human 
being ;  the  same  reasons  are  applicable  to  some  extent  to  the 
lower  animals,  particularly  as  heimtic  congestions  are  genenUly 
met  with  in  over*fed,  slowly  worked,  pampered  horses,  such  as 
those  belonging  to  brewers,  or  people  whose  business  requires 

limals  for  show  as  well  as  for  labour.  He  says — "  Amid  the 
Dutinual  excesses  at  table  of  persons  in  the  upper  and  middle 
classes  of  society,  an  immense  variety  of  noxious  matters  find 
their  way  into  the  portal  blood  that  should  never  be  present  in 
it,  and  tlie  mischief  which  this  is  calculated  to  produce  is  en- 
hanced by  indolent  or  sedentary  habits.  The  consetpience  oftei 
is  that  the  liver  becomes  habitually  gorged.  Tlie  same  or  even' 
w^orse  effects  result  in  the  lower  classes  of  our  larger  towns  from 
the  inordinate  consumption  of  giu  and  porter."  Compared  to 
its  frequency  in  man,  active  congestion  in  the  lower  animals  is 
exceedingly  rare.  The  late  Professor  Coleman  was  of  opinion 
that  tliis  mrity  was  due  to  the  simplicity  of  the  liver  in  the 
horse — having  no  gall  bladder — compared  to  its  complicated 
structure  in  man.  This  view  is  evidently  erroneous,  as  the 
livers  of  otlier  domesticated  animals  are  furnished  with 
bhidders,  and  it  cannot  be  said  that  they  are  moi-e  liable  than' 
the  horse  to  hepatic  congestions,  except  from  errors  in  feeding, 
to  which  they  ai'e  perhaps  more  frec^uently  exposed.  Hutrel 
d'Arboval  takes  another  view,  and  describes  the  exemption  from 
disease  to  be  due  to  the  little  areolar  tissue  entering  into  the 
composition  of  the  horse's  liver;  this  view  is  evidently  aaJ 
erroneous  as  that  of  Colemam 

Symptorm. — In  hepatic  congestions,  as  proved  by  pcd  moritm 
examinations  of  animals  which  have  died  from  "  ramollusemeiU^* 
or  softening,  with  perhaps  rupture  of  both  liver  and  its  capsulei, 
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traces  of  repeated  attacks  of  congestion,  indicated  by  various 
difi'erences  in  colour  and  in  the  consistence  of  the  hepatic 
textures,  are  not  unfrequently  present  without  there  having  been 
any  manifestation  of  symptoms  during  life,  beyond  occasional 
^089  of  appetite,  and  perhaps  a  little  didness.  Now  and  then, 
however,  the  following  symptoms  are  observable ; — Abdominal 
I  pain,  the  animal  looking  to  the  right  aide;  yellowness  of  the 
niucons  membrane;  high  brownish  colour  of  the  urine;  con- 
stipation of  the  bowels ;  the  fieces  sometimes  of  a  clay  colour 
and  fcetid,  with  a  sour,  acid,  or  even  offensive  condition  of  the 
mouth ;  grinding  of  the  teeth ;  a  desire  to  eat  earthy  substances, 
or  lick  the  walls;  and  in  ver}^  rare  instances  pain,  manifested 
by  lameness  in  the  oil  (right)  shoulder,  with  varying  degrees  of 
febrile  disturbance. 

Treatment. — Bearing  in  mind  that  the  engorgement  may  be- 
come so  excessive  as  to  cause  rupture  of  both  gland  and  capsule, 
practitioners  must  abstract  such  a  quantity  of  blood  as  the 
chamcter  and  nature  of  the  pulse  will  warrant ;  so  long  as  the 
artery  is  round,  the  pulsation  rlistinct^ — no  matter  how  severe 
the  seeming  dejection  anddebiUty  maybe^a  free  abstraction  of 
blood  will  be  succeeded  by  amelioration  of  the  symptoms,  aa 
they  are  but  consequences  of  the  state  of  hyperaemia,  the  removal 
of  which  being  of  paramount  importance. 

With  regard  to  medicine,  cathartics,  followed  by  neutral  salts, 
as  the  sidphate  of  magnesia,  cause  a  drain  from  the  portal 
system,  and  thus  relieve  the  congestion.  In  the  dog,  elaterium 
has  a  special  effect,  by  causing  watery  stools.  A  recurrence 
of  the  congestion  is  to  be  prevented  by  a  restricted  diet  and 
regular  exercise. 

The  third  form  of  congestion  ia  that  due  to  engorgement  with 
bile,  arising  from  obstruction,  panisites  in  the  ducts,  or  inflam- 
mation of  their  mucous  membrane,  by  which  their  calibre  be- 
comes  diminished,  and  the  flow  of  bile  consequently  arrested. 
This  condition  is  associated  with  epizootic  diseases,  and  is  termed 
by  some  veterinarians  "  bilious  influenza/'  and  is  characterised 
by  yellowness  of  the  visible  mucous  membranes  and  high 
coloured  urine,  with  the  symptoms  of  the  epizootic  from  which 
the  animals  suffer. 

The  treatment  of  this  form  calla  for  no  special  comment,  except 
that  the  administration  of  the   so-called  liver  stimulants,   aa 


650 


SPORADIC  DISEASES, 


calomel,  ia  contra-indicated,  for  the  reason  that  the  secretoiy 
powers  of  the  gland  are  not  interfered  with,  but  that  it  ia  in- 
capable of  discharging  the  secreted  bile,  owing  to  the  tumidity 
or  swollen  condition  of  the  lining  membrane  of  the  small  bile 
ducts ;  salines  and  a  non-stimulating  diet  are  therefore  indicated* 


HEPATITIS,  OR  INFLAMMATION  OF  THE  LITER. 

Hepatitia,  or  inflammation  of  the  liver,  is  one  of  the  rarest 
diseases  aflecting  onr  domesticated  animals,  the  majority  of 
cases  diagnosed  as  such  being  probably  due  to  congestion.  It 
sometimes,  however,  occurs,  and  cases  are  recorded  where  the 
pod  mortem  examination  has  revealed  the  presence  of  abscesses, 
transformed  exudates,  and  even  ossification  of  the  products  of 
inflammation. 

The  iniiammation  may  have  its  seat  in  Glisson's  capsule, 
wiien  it  is  called  *'  perihepatitis,"  and  examinations  of  old  horses 
slaughtered  for  dissection  point  out  the  fact  that  this  form  of 
inflammation — the  formation  of  false  membranes,  and  the  ad- 
hesion of  the  liver  to  the  diaplii*agm — ^is  of  no  rare  occurrence, 
unaccompanied,  however,  w^ith  any  symptoms  during  life  which 
point  to  its  presence.  Even  in  the  human  being,  perihepatitis 
is  rarely  accompanied  by  serious  derangement,  unless  the  in- 
flammation  extends  to  the  portal  or  hepatic  veins,  or  causes 
obstruction  of  the  larger  bile  ducts — events  of  rare  occurrence. 
— (Fkeuichs.)  In  all  probability  tliis  inflammation  of  Glisson's 
capsule  accompanies  the  pleurisies  to  which  the  horse  is  so 
particularly  liable. 

Hepatitis,  or  inflammation  of  the  glandular  structure,  may 
occur  in  a  circumscribed  or  in  a  diffused  form;  the  circum- 
scribed leading  on  to  suppuration^as  in  cases  mentioned  by  the 
late  Ml'.  John  Field  and  otheiB — or  to  the  formation  of  patches 
of  fibrous  tissue,  whicli  appear  as  firm,  light-coloured  spots  scat- 
tered throughout  the  organ;  whilst  the  diffused  form  induces 
rapid  degeneration  of  the  glandular  structure,  with  softening 
and  atrophy  of  the  organ,  or  an  indurated  condition  of  it 

In  the  primary  stage  of  the  a*^ute  diflused  form,  patches  of 
hypersemia  occur,  the  peripheml  portions  of  the  lobules  being 
filled  with  a  more  or  less  fluid  exiuhite.  The  viscus  is  swollen 
in  proportion  to  the  number  and  si^e  of  the  inflammatory  patches; 
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[the parenchyma  is  loosened  and  lacerable*    As  the  mflammation 

dvances,  the  red  colour  fades,  and  is  replaced  by  a  brownish 

eyish-red  tint  in  some  parts,  and  yellowish-red  or  pale 

in  others*     This  condition,  as  well  indeed  as  nearly  all 

bid  conditions  of  the  liver,  is  often  accompanied  by  a  similar 

[itate  of  the  kidneys,  and  sometimes  of  the  spleen. 

Cau$€A. — The  causes  are  similar  to  those  of  congestion,     "  In 
'^^hot  countries  hepatitis  assumes  an  epizootic  form,  especially 
about  the  end  of  summer.     It  is  almost  always  connected  with 
iiidammation  of  the  other  abdominal   organs.     After  death  the 
liver  is  found  congested,  of  a  greyish-red  colour*  and  weighing 
om  forty  to  fifty  pounds.     In  addition  to  ordinary  symptoms, 
here  is  irritation  of  the  skin.     Lessona  describes  such  an  epi- 
[)tic  as  having  occurred  in  Italy  in  1827."— (Ga3IGEE,) 
Sipnptams, — The  animal  is  dull,  inactive,  has  a  heavy  head, 
lustreless  eye,  and  loathes  its  food.    Mr.  Percivall  says,  '*  the 
»rse  seems  as  if  it  was  suffering  some  inward  pain ;  but  it  is 
rly  not  of  an  acute  kind.     It  has  not  lain  dowTi  during  the 
Bt  night;  its  dung- balls  are  small  and  dark-coloured;  its  urinary 
Bcharges  scanty;  and  there  is  manifestly  a  strong  fever  arising  in 
lie  system.     The  fever  runs  on,  and  commonly  on  the  second  or 
day  after  its  onset  turns  out  to  be  what  farriers  call '  the 
fellows ' — known  by  them  to  be  so  from  the  remarkable  circum- 
ince  of  the  mouth  and  eyes  assuming  that  colour.     The  inner 
"surfaces  of  the  lips  and  cheeks,  the  tongue,  tlie  conjunctivae,  and 
in  some  cases   the  transparent   cornea   and  iris  as  well,   turn 
yellow,  manifesting  the  diffusion  of  bile  over  the  body ;  and  the 
same  is  further   demonstrated  by  the  deep  golden  dye  of  the 
serum  of  the  blood*     I  have  also  observ^ed  yellow  matters  float- 
Bg  about  in  the  aqueous  humor.     The  dung-balls  are  deeply 
mibued  with   bile,  and  in  some  cases  enveloped  in  a  viscid, 
bilious,  mucous  matter  as  well ;  their  colour  is  that  of  a  reddish- 
mown,  leaving  when  rubbed  upon  white  paper  much  the  same 
Btain  as  opiimi  woukl     If  any  urine  be  caught,  it  will  be  found 
to  be  thick,  to  exhibit  the  same  bilious  tinge,  and  to  deposit, 
bn  standing,  a  copious  laterifcious  sediment.      The  horse  will 
probably  lie  down  quiet,  and  yet  not  appear  easy,  but  from  time 
lo  time  turn  a  dolorous  look  at  its  side,  and  soon  after  raise 
l^tself  up   again;  and  if  the  right  side  be  pressed  against  it 
rill  flinch,  or  bite,  or  othei'wise  express  tenderness  there."    In 
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addition  to  the  above  symptoms,  lameness  in  the  off  ehoiilder 
has  been  obser\Td.  My  own  experience  leads  me  to  conclude 
tliat  this  is  a  rai-e  symptom,  and  is  more  particularly  sympto- 
matic of  the  existence  of  abscesses  or  of  foreign  bodies  in  the 
gland.  In  one  case  a  thorn  lias  been  discovered ;  in  other  two, 
wliich  came  under  my  immediate  obs^ervation,  a  stocking  needle 
waa  found  in  one,  whilst  in  the  other  a  calcitied  exudate,  sur- 
rounded by  purulent  material,  was  detected  after  death.  In  the 
latter  case,  the  symptoms  of  liver  disease,  wliich  had  continued 
for  many  moutlis,  became  associated  with  those  of  chronic 
tetanus,  and,  linally,  with  ascites,  I  think  it  right  to  mention 
that  in  another  animal  which  had  died  suddenly,  in  addition  to 
a  calcareous  concretion,  rupture  of  the  liver  was  found,  the 
animal  having  manifested  no  sjTnptoms  of  disease  during  life. 

Treatment — In  the  earlier  stages  of  acute  hepatitis,  purgatives 
and  sedatives,  more  pailicnlarly  aconite,  or,  if  the  symptoms  be 
very  acute,  nauseants,  as  digitalis  or  veratrum.  In  human 
practice,  ipecacuanha  stands  in  high  repute.  It  is  given  in  large 
doses  for  the  purpose  of  causing  nausea,  profuse  diaphoresis,  and 
frequent  bilious  motions.  Its  value  in  the  treatment  of  the  liver 
diseases  of  horses  and  cattle  has  been  proved  to  be  very  great, 
and  it  is  almost  invaluable  for  the  dog  and  other  eamivora.  It 
will  be  clearly  understood  that  calomel  and  other  so-called  liver 
stimulants  are  inadmissible  in  this  condition ;  if,  however,  the 
liver  remain  sluggish  after  the  subsidence  of  the  febrile  symptoms, 
one  or  two  doses  may  be  given  in  combination  with  stomachics. 


CHRONIC  HEPATITIS, 


I 


This  form  of  disease  may  occur  as  a  sequel  to  or  independent 
of  acute  hepatitis. 

It  tends  to  create  various  changes  in  the  substance  of  the  liver, 
whereby  it  either  becomes  enlarged  and  softened  in  structure,  or 
hardened,  indurated,  and  diminished  in  bulk. 

Induration  of  the  liver  is  described  under  a  variety  of  names 
—cirrhosis,  interstitial  hepatitis,  hob* nailed  or  gin-drinkers 
liver,  nutmeg  Liver,  and  chronic  atrophy;  and  the  nature  of 
the  changes  which  occur  in  the  liver  substance  are  explained  in 
tliree  ways : — 

(1.)  Dr.  Goodeve,  who  takes  the  view  of  Dr,  Budd,  says  that 
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**  when  it  commencea  with  intlamniation  or  congestion,  the  course 
wliich  leads  to  atrophy  is  as  follows :— Fitmnous  exudation  takes 
place ;  this  occupies  the  portal  canals,  and  extends  even  into 
their  minute  ramifications,  so  that  the  very  lobules  may  be 
separated  by  the  exudation.  Livers  in  this  early  stage  are  much 
enlarged,  are  firm  and  tough — sometimes  very  tough — the  ex- 
ternal surfacei  perhaps,  merely  uneven,  with  commencing  granu- 
lations, and  the  capsule  more  or  less  thickened  and  opaque,  Oa 
section  there  is  fouud  considerable  vascularity,  an  amorplioiis, 
albuminous  exudation,  tailed  or  spindle-shaped  cells  and  fibro- 
celhdar  tissue  separating  the  lobules.  In  more  advanced  stages 
the  fibrous  tissue  is  more  decidedly  developed.  Subsequent  to 
the  organization  of  the  exudation,  contraction  follows,  with 
constriction  of  the  vessels  lying  in  the  course  of  the  new  tissue, 
impediment  to  the  circulation  in  the  small  branches  of  the  portal 
veins,  starvation  and  w^asting  of  the  tissue  by  them." — (See 
Keynolds*  System  of  Medicine,  voL  iii.  page  345.) 

(2.)  According  to  this  view  it  is  supposed  that  the  fibrous 
tissue  is  hypertrophied  and  condensed,  rather  by  a  degenerative 
action  than  by  one  which  can  be  termed  inflammatory.  Dr. 
Handfield  Jones  says—*"  The  cbange  seems  to  be  of  a  similar  kind 
to  that  wdiich  produces  cartilaginoid  indumtion  of  the  capsule  of 
the  spleen,  stiftening  of  the  valves  of  the  heart,  and  contraction 
of  its  orifices,  which  can  scarcely  be  regarded  as  an  iiifiammatory 
origin.  We  are  confirmed  in  this  view  by  having  ofteu  observed 
various  minor  degrees  of  condensation  and  thickening  of  the 
Glissonian  sheaths,  in  cases  where  there  was  no  trace  of  inflam- 
matory action,  as  well  as  by  a  circumstance  which  has  hitherto 
been  quite  unexplained — that  is,  that  the  spleen,  albeit  exposed 
to  the  backward  pressure  of  the  blood,  retarded  in  the  splenic 
vein,  does  not  become  distended  in  the  way  that  one  would 
expect,  but  is  often,  on  the  contrary,  small  and  soft.  In  such 
spleens  we  have  often  observed  very  many  of  the  nuclei  throw- 
ing out  fibres,  which  is  certainly  not  the  natural  metamorphosis ; 
and  hence  it  seems  not  improbable  that  in  this  way,  owing  to 
increase  of  fibrous  tissue  in  its  substance,  the  parenchyma  of 
the  spleen  is  less  distensible  than  usual,  and  has  a  contrary 
tendency  to  shrink  and  collapse.** 

(3.)  Cirrhosis  is  attributable  to  degenemtion  of  the  secreting 
tissue,  independently  of  inflammation,  arising  from  an  unsuitable 
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pabulum  passing  through  the  liver,  causing  a  smaller  demand  for 
and  diminished  afllux:  of  portal  blood,  wasting  and  ahsorption  of 
the  lobular  structure,  leaving  masses  of  the  connective  tissue, 
wliich  waste  leas  rapidly  than  the  secreting  ones ;  this  change 
being  similar  to  atrophy,  as  it  occurs  in  muscular  tissue,  and 
due  to  similar  causes,  namely,  imperfection  in  the  quality  and 
diminution  in  the  quantity  of  the  bhiod. 

The  cases  to  be  immediately  described  support  this  latter 
view,  and  that  in  all  probability  the  atrophic  change  may  also 
he  partly  due  to  the  liver  not  being  called  upon  to  perform  its 
function,  owing  to  the  animals  having  been  kept  in  a  state  of 
semi'Starvation.  The  cases  referred  to  are  as  follows : — In  the 
month  of  January  1873  Mr,  James  C»  Dixon,  veterinary  surgeon, 
Kothbury,  Northumberland,  forwarded  a  sample  of  urine  from 
a  mare,  requesting  my  opinion  as  to  the  nature  of  her  disease. 
After  duly  examining  the  urine,  I  expressed  an  opinion  that  tlie 
animal  was  suffering  from  some  affection  of  the  liver,  and  wrote 
for  a  description  of  the  symptoms,  Mr,  Dixon  replied  that  he 
saw  the  mare  on  the  7  th  December  1872 ;  it  was  then  dull, 
hanging  its  head,  and  off  its  feed  ;  the  breathing  slightlyj 
accelerated ;  tlie  pulse  eighty,  small  and  feeble,  but  there  waa^ 
no  cough ;  the  breath  was  rather  foetid ;  the  bowels  regular.  In 
the  course  of  a  few  days  the  pulse  was  dow*n  to  forty-four,  and 
it  was  much  improved,  the  bowels  regular  ;  but  at  this  time  Mr. 
Dixon  ceased  visiting  it.  Shortly  afterwards  he  was  told  that 
it  drank  too  much  water,  and  passed  large  quantities  of  urine. 
An  examination  of  the  food  showed  that  both  the  hay  and  com 
were  very  mouldy  and  bad*  By  this  time  it  had  lost  much 
llesh,  and  was  "awfully  tucked  up*' in  the  flanks.  The  eyes 
were  quite  yellow,  the  fieces  light  coloured,  glazed,  and  having 
a  very  offensive  smell;  the  urine  of  a  deep  amber  tint,  and 
passed  in  great  quantities.  It  continued  alternately  better 
and  worse  for  some  time,  but  losing  much  flesh,  Mr.  Dixon 
says,  '*  I  never  saw  an  animal  lose  condition  so  fast  in  my  life, 
except  cattle  wdien  in  the  advanced  stages  of  red  w^ater.  After 
death,"  Mr.  Dixon  says,  *'  the  liver  seemed  dyed  with  bile.  I  have 
seen  grocers  have  coarse  paper  the  colour  of  this  liver/'  A 
portion  of  this  liver  was  sent  to  me,  and  found  to  be  iden- 
tical in  appearance  with  the  indurated  liver  of  the  human 
being.    Externally  the  organ  was  more  or  less  roughened  in 
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Boroe  places,  firm  to  the  touch,  and  broke  down  under  the  finger 
less  readily  than  natural ;  in  fact  was  finn,  dry,  tough,  and 
fibrous,  and  on  section  tlie  lobules  were  in  parts  completely 
replaced  by  a  white  fibrous  tissue,  and  in  others  surrounded  hy 
an  increased  quantity  of  the  same  structure,  giving  to  tlie  cut 
Bttrface  a  mottled  granular  appearance  similar  to  that  presented 
in  the  interior  of  a  nutmeg. 


I 

I 


Fto.  26.— Cirrhodfl  of  the  Liver. 

T^  while  pftrta  conaut  of  white  fibrous  tissue  suimundiiig  the  Atroplued 

gland  structures,  alightly  mAgiilfiecL 

be  kidneys  of  the  same  animal  were  in  a  stage  of  degene- 
ration. 

Two  other  animals  died  on  the  same  farm,  namely,  a  mare  and 
a  six  months'  foal,  between  the  time  mentioned  and  the  25th  of 
March,  from  liver  and  kidney  disease.  The  symptoms  and 
ippeaiance  of  the  mai-e  are  described  by  Mr,  Dixon  as  followo : — 

The  owner  says  that  for  ten  days  or  so  before  it  left  off 
feeding  it  was  very  dull,  and  took  a  deal  of  dri%4ng.  It  left 
off  feeding  on  a  Thursday,  and  I  was  sent  for  on  the  following 
Satuixlay,  when  it  presented  the  following  appearance  and 
symptoms  : — Standing  with  head  depressed  ;  dull  and  oppressed ; 
eye  heavy,  and  eyelids  partially  closed ;  resting  from  one  hind 
foot  to  the  other  now  and  again ;  ears,  legs,  and  body  of  a 
natural  heat;  the  pulse  small  and  weak;  the  breathing  slightly 
increased  (the  pulse  and  breathing  very  like  what  we  find  in 
influenza);  foetid  breath;  bowels  easy  and  natural;  the  urino 
rather  high  coloured.  In  a  few  days  its  pulse  came  down  to 
sixty,  and  continued  to  do  so  gradually  for  ten  days  until  it 
came  down  to  forty-four,  at  the  same  time  increasing  in  strength. 
I  did  not  see  it  again  for  ten  days  or  so^  and  in  the  course  of 
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eight  days  it  got  decidedly  worse,  and  was  now  veiy  thirsty 
and  passing  urine  very  often;  pulse  agitated,  and  fifty-six; 
fearfully  tucked  up  in  the  abdomen;  lost  condition  terribly; 
anxioua  for  water;  bowels  now  confined;  fcecea  light  in  colour 
and  covered  with  mucus;  eye  quite  yellow;  membrane  in  the 
apace  between  the  last  incisor  and  fii^st  molar  of  the  upper  jaw 
yellowish  in  tinge;  breathing  increased;  evinced  pain  on  pres- 
sure on  the  false  ribs  on  right  side  up  and  down,  anteriorly  and 
posteriorly.  Next  day  pulse  down  to  forty-four;  anxiety  for 
water  and  frequent  staling  gone ;  and  continued  thus  for  about 
ten  days ;  eating  well ;  was  more  lively ;  the  breathing  more 
gentle ;  the  bowels  kept  regular.  By  the  end  of  this  time  it 
fell  off  again,  and  shortly  after  it  improved,  and  was  bett«:F 
upon  the  whole ;  but  the  urine  was  now  passed  in  a  small  stream, 
and  instead  of  being  ambeT-coloured  was  of  a  reddiah*brown 
a]>pearance  ;  evinced  no  uneasiness  when  voiding  it ;  continued 
to  eat  in  a  fair  way  for  a  week  or  so.  By  this  time  its  eye  was 
not  so  yellow ;  it  left  off  feeding,  and  it^  pulse  was  now  of  a 
very  different  character — sLxty,  rather  full  artery,  and  rather 
wiry  ;  it  giudually  sank,  and  died  quickly.  It  never  coughed 
during  the  time  it  was  ill,  and  it  lay  on  both  sides.  The  eye 
at  first  was  not  yellow,  but  to  me  appeared  blanched." 

Mr.  Dixon  also  sent  me  the  symptoms  presented  by  the  foal 
He  says — "I  was  called  to  the  foal  on  the  13th  of  March  (but  I 
saw  this  foal  in  December,  when  it  was  a  nice,  thriving,  pro* 
mising  animal),  but  about  eight  days  before  I  was  called  to  it  I 
was  passing  the  farm  and  looked  in.  The  foal  was  in  a  box. 
I  went  in  and  handled  it,  and  I  was  perfectly  struck  by  its 
appearance— just  shaggy  hair,  skin  and  bone ;  the  hair  of  a 
dirty  dry  colour,  in  fact  quite  darkened  to  a  mousy  brown, 
while  before  it  was  a  lightish  brown  ;  pot-bellied.  I  examined 
the  hay  in  the  rack,  took  out  a  handful  of  dry,  musty,  black 
stuff,  more  fit  to  litter  pigs  ;  so  I  was  called  on  the  day  men- 
tioned. It  seemed  inclined  to  hang  down  its  head,  or  oftener 
stood  with  it  in  the  manger,  resting  on  the  under  jaw  ;  fore  legs 
apart;  pulse  eighty,  with  some  degree  of  power  in  it;  eye 
yellow ;  the  pot-belly  gone,  and  rather  tucked  up ;  pain  on  right 
side  (like  the  rest).  Next  day  comatose,  pushing  its  head  in 
comer  of  box,  cold  legs  and  ears,  and  dead  next  morning. 
Great  debility  and  weakness  were  present  from  the  first      I 
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may  add  that  the  foal  had  never  refused  eating  until  the  day 
1  was  called  to  it ;  it  ate  none  after  that,  and  it  was  not  confined 
in  the  bowels.'* 

It  appears  from  the  Iiiatory  of  these  cases  that  cirrhosis  of 
the  liver  was  due  to  a  gradual  starvation,  and  that  the  atrophy 
f^f  tlie  hepatic  secretinf;  structures  was  part  of  the  general 
enwciation — atrophy — of  the  whole  hody,  which  was  so  rapidly 
going:  on,  consequent  on  waut  of  proper  food. 

Cirrhosis,  consisting  as  it  does  of  an  organic  change  in  the 
gland,  tends  to  a  fatal  terminatioii,  hut  the  rapidity  of  its 
course  and  progress  may  in  some  instances  be  modiiied  hy  the 
i^moval  of  its  causa 
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SOFTENING — RAMOLLISSEMENT^RUPTITRE  OF  THE  LIVEK 

Softening  and  enlargement  of  the  liver  is  due  probahly  more 
to  repeated  attacks  of  congestion  or  engorgement  than  to  a  truly 
inflammatory  change. 

Softening  of  tlie  liver,  very  often  without  tliere  having  heen 
any  indications  during  life,  terminates  in  sudden  death  from 
rupture  of  the  gland  and  its  capsule.  In  some  instances,  how- 
ever, there  are  certain  symptoms  of  disease  of  the  organ,  such 
as  pallidity  or  yellowness  of  the  visible  mucous  memhranes, 
occasional  attacks  of  w^hab  appears  to  be  colic,  nausea,  and 
irregularity  of  the  bowels. 

These  attacks  of  apparent  illness  usually  subside  in  a  short 
time,  lea\Hng  the  animal  seemingly  in  perfect  healtL  They 
are,  however,  apt  to  recur,  the  patient  finally  rapidly  sinking 
from  w*hat  at  first  appeared  a  slight  attack  of  colic,  or  from 
some  sudden  or  violent  exertion.  Death  does  not  always 
immediately  occur  from  rupturu,  as  it  would  appear  that  the 
liver  may  become  repeatedly  ruptured  without  the  occurrence 
of  a  fatal  hceraorrhage.  So  long  as  Glisson's  capsule  remains 
intact,  the  hsemorrhages  are  not  fatal ;  and  even  rupture  of  the 
psule  itself,  when  limited  in  extent,  is  not  always  followed 
y  immediate  death.  In  a  case  mentioned  by  Mr.  Siddal 
(Percivall,  vol.  ii.),  a  horse  had  been  ill,  and  subject  to  frequent 
fainting  fits  for  upwards  of  three  weeks  before  it  died,  which 
appeared  afterwards  to  have  heen  caused  by  small  ruptures  of 
tlie  peritoneal  coverings  of  the  liver  in  different  places,  from 
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rU  whicli  it  rallied,  not  Binkiiag  until  the  grand  rupture  liad 
happened.  I  have  met  with  cases  which,  remaining  dull  and 
off  their  feed  after  an  attack  of  colic,  have  suddenly  sunk ;  and 
posi  morion  examination  has  revealed  the  existence  of  several 
small  ruptures,  and  the  final  one,  of  larger  size,  from  which 
several  gallons  of  blood  have  escaped  into  the  peritoneal  cavity. 
When  small  ruptures  occur,  the  haemorrhage  becomes  arrested 
by  coagulation  of  the  escaping  blood ;  this  may  become  encysted 
by  the  formation  of  a  fibrous  membrane  round  it,  the  extra- 
vasated  blood  becoming  shrunk  by  absorption  of  its  fluid  parts, 
collections  of  ine  crystals  of  haematin  being  left. 

The  symptoms  of  approaching  death  are,  fainting  fits ;  violent 
colicky  pains ;  the  animal  breathing  heavOy,  looking  round  to 
its  right  side;  there  is  rapidly  increasing  pallor  of  the  mucous 
membrane ;  coldness  of  the  mouth,  and  of  the  body  generally ; 
dilatation  of  the  pupils ;  the  animal  propping  itself  on  its  limbs, 
or  by  the  side  of  the  stall ;  and  a  running  down  pulse.  If  these 
symptoms  be  preceded  by  yellowness  of  the  mucous  membrane, 
by  tinged  urine^  or  clay-coloured  faeces,  they  are  diagnostic  that 
tlie  haemorrhage  proceeds  Irom  rupture  of  the  liver. 

Cattses. — ^The  causes  which  induce  softening  and  disorganization 
of  the  liver  are  identical  with  those  inducing  congestion,  namely, 
Btimulating  food,  or  want  of  sufficient  exercise ;  and  animals  wliich 
die  from  this  lesion  are  generally  fat  and  sleek  in  the  coat. 

It  is  stated  that  the  liver  may  become  ruptured  by  kicks  or 
blows  and  severe  exertion.  This  seems  to  rue,  however,  very 
improbable,  without  there  being  a  previous  disorganization  of 
the  organ. 

Post  moriem  appearances, — On  cutting  into  the  abdomen  a 
large  quantity  of  a  semi-coagulated  dark-coloured  blood  wiH  be 
found  in  the  peritoneal  sac ;  the  tissues  of  the  body  are  blanched, 
and  generally  intermixed  with  much  fat  With  regard  to  the 
liver  itself,  it  is  found  to  present  two  pathological  conditions : 
first,  liighly  congested,  enlarged  in  every  direction,  its  vessels  filled 
with  dark  semi-fluid  blood,  and  its  tissues  with  much  serosity. 

Now  and  then  various  parts  of  it  present  a  peculiar  mottled 
appearance,  the  centre  of  the  lobules  being  of  a  dark  red  colour, 
whilst  their  peripheral  portion  is  of  a  yellowish-white;  this 
condition  constituting  what  is  generally  termed  the  "  tr*ue  nutmeg 
live7\"  Sometimes  the  organ  has  acquired  the  enormous  weight 
of  sixty  pounds  oi  moie. 
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In  the  second  fonn,  we  find  that  the  liver  is  not  so  greatly 
enlarged  as  in  the  first,  its  capsule  presenta  a  peculiar  slate* 
coloured  tint,  and  the  whole  organ  may  be  of  the  same  hue, 
or  stained  deeply  yellow.  Both  the  gland  substance  and  tlie 
capsule  are  friable,  easily  reduced  to  a  pulp  if  touched  with  the 
finger,  and  having  more  the  consistence  and  appearance  of  moist, 
bluish,  or  yellowish  clay  than  of  an  organized  structure. 

Whilst  horned  cattle*  and  particularly  shcep^  are  liable  to 
suffer  from  disorganisation  of  the  liver,  they  seem  to  escape 
fatal  termination  by  rupture.  Sheep,  however,  die  in  great 
numbers  from  liver  disease  about  the  period  of  parturition  j 
sometimes  without  presenting  any  symptoms  of  liver  disease,  or 
of  any  disease  whatever ;  sometimes  anemic,  and  occasionally 
with  well-marked  symptoms  of  jaundice. 

It  is  impossible  to  account  for  these  varieties  in  the  symp- 
toms  when  the  pathological  conditions  of  the  organ  are  identical ; 
and  we  can  only  accept  them  as  facts  which  further  researches 
may  throw  light  upon. 

Treatment. — This  can  he  only  propliylactic.  An  inquiry  into 
the  causes  will  show  that  the  errors  which  lead  to  the  gradual 
disorganization  of  this  organ  are  those  of  improper  feeding.  In 
the  horse  and  ox,  food  highly  charged  with  nutritious  elements, 
and  mijced,  or  but  slightly  mixed,  with  that  of  a  coarser  nature. 
In  sheep,  as  already  pointed  out,  food  containing  saccharine,  and 
but  little  nitrogenous  materials,  as  when  they  are  fed  exclusively 
upon  turnips. 

It  is  therefore  necessary,  in  erder  to  prevent  these  various 
alterations  of  structure,  that  the  proper  dieting  of  animals  should 
always  be  attended  to ;  that  when  sheep  are  put  upon  turnips, 
nitrogenous  food  should  be  allowed  them  throughout  the  whole 
turnip  season  in  some  shape  ar  other,  as  hay,  straw,  or  small 
quantities  of  cake,  or  bean  meaL 


JAUNDICE — ICTERUS,  OR  THE  YETXOWS. 

Although  spoken  of  aa  a  disease,  jaundice  is  in  reality  but  a 
symptom  of  many  affections  in  which  the  tissues  of  the  body 
are  dyed  yellow.  Although  a  result  of  many  orgamc  diseases  of 
the  liver,  it  sometimes  occurs  when  that  organ  is  healthy,  and  is 
not  rarely  absent  when  it  is  in  a  state  of  disorganization.     It 
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may  be  produced  artificially  by  ligature  of  tbe  common  duct, 
*Aijich  proves  that  obstruction  of  the  flow  of  bile  into  the  intes- 
tine can  cause  the  disease.  It  may  also  occur  when  there  is  no 
such  obstruction.  And  to  account  for  these  varieties  of  causes 
various  theories  have  been  advanced : — First,  that  the  bile  is 
formed  in  the  blood,  and  is  merely  removed  by  the  liver,  and  that 
jaundice  is  a  consequence  of  non-separation  of  the  bile;  second,  that 
in  some  diseases  the  htnematin  of  the  blood  is  changed  into  bile- 
pigment,  with  disintegnition  of  a  large  number  of  blood  cor- 
puscles, thus  assigning  a  blood  origin  to  the  colouring  matter  of 
jaundice ;  thinly  that  it  arises  from  abnormal  diffusion  of  bile, 
jjroceeding  from  some  alteration  in  the  circulation  of  the  blood 
in  the  liver,  or  else  to  defective  metamorphosis  or  impaired  con- 
sumption of  bile  in  the  blood.  It  is  now,  however,  generally 
admitted  that  some  of  the  ingredients  of  the  bOe  are  generated 
in  the  liver — namely,  the  bile  acids,  glycocholic  and  taurocholic 
acids  found  in  the  bile  combined  with  soda  bases ;  whilst  others 
— the  bile  pigment,  hiliverdine,  bilirubin,  or  cholepyrrliin  and 
cholesterine — exist  in  the  blood,  and  are  merely  separated  hj  the 
liver  in  a  manner  similar  to  the  separation  of  the  urea  from 
the  blood  by  the  kidneys.  It  is  now  admitted  that  jaundice 
may  arise  from  two  distinct  causes  : — 1st.  Suppression  or  non- 
climination  ;  and  2d,  From  reabsorption  of  bile. 

The  two  forms  are  distinguished  by  the  presence  of  the 
biliary  acids  in  the  urine  when  it  arises  from  reabsorption,  and 
their  absence  when  due  to  suppressed  secretion.  The  teat 
is  as  follows  :-^To  a  couple  of  drachms  of  the  suspected  urine 
add  a  small  fragment  of  loaf  sugar,  and  afterwards  pour  slowly 
into  the  test  tube  about  a  drachm  of  strong  sulphuric  acid* 
This  should  bo  done  so  as  not  to  mix  the  two  liquids.  If 
biliary  acids  be  present  there  will  be  observed,  at  the  line  of 
contact  of  the  acids  and  urine,  after  standing  for  a  few  minutes, 
a  deep  purple  hue.  This  result  may  be  taken  as  a  sure  indication 
that  the  jaundice  is  due  to  obstructed  bile  duct^.  On  the 
other  hand,  the  absence  of  this  phenomenon,  and  the  occurrence 
of  merely  a  brown  instead  of  a  purple  tint,  although  in  the 
earher  stages  of  jaundice  equally  indicative  of  suppression,  is 
no  indication  of  the  cause  of  tlie  suppression,  which  must  be 
gleaned  from  other  circumstances. — (Harley  on  Jaundice,) 
Non-secretion  of  bile  may  arise  from  a  variety  of  causes : — ist^ 


DISEASES  OF  THE  UYER. 


661 


Innervation ;  2d,  Disordered  hepatic  circulation ;  3d,  Absence 
of  secreting  structnre,  as  in  atropliy,  the  invasion  of  tubercle, 
and  the  degenerations. 

Jaundice  from  reabsorption  is  arranged  as  follows: — ls<. 
Obstruction  by  foreign  bodies  within  the  bile  duct ;  2d,  Obstnic- 
tion  by  inflammatory  tumefaction  of  the  duodenum  or  of  the 
lining  membrane  of  the  duct,  with  exudation  into  its  interior; 
Sd,  Obstruction  by  stricture  or  obliteration  of  the  duct ;  4/A. 
Obstruction  by  tumours  closing  the  orilice  of  t]ie  duct  or  growing 
in  it^  interior ;  5tL  Obstruction  by  pressure  on  the  duct  from 
witiiout ;  &L  Obstruction  by  parasites. 

Looking  upon  jaundice,  which  is  manifested  by  yellowness 
of  the  mucous  membranes,  as  symptomatic  of  disease,  it  will 
he.  necessary,  before  tlie  practitioner  prescribes  any  particular 
treatment,  that  he  should  examine  the  urine  in  order  that  he 
may  determine  whether  it  arises  from  any  cause  obstructing 
the  flow  of  bile  into  the  intestinal  canal,  or  from  a  disordered 
condition  of  the  liver  itself,  consequent  upon  which  true  bile  is 
not  secreted, 

TrmimcnL— In  jaundice  from  suppression,  if  the  cause  of  the 
suppression  be  congestion  or  inflammation  of  the  liver,  the 
treatment  recommended  for  those  conditions  is  to  be  pursued. 
If,  on  the  contrarj",  those  conditions  be  absent,  liver  stimulants, 
as  calomel  with  aloes,  may  be  administered.  In  the  dog,  podo- 
pholyn,  with  hyoscyamus;  or  benzoic  acid,  from  10  to  15 
grains,  divided  into  three  doses,  daily. 

As  repeated  cathartics  are  not  admissible  in  the  lower  animals, 
benefit  is  often  derived  from  taraxacum,  nitro-muriatic  acid,  and 
in  some  cases  ox  gall  It  must,  however,  be  imderstood  that 
no  permanent  benefit  may  be  expected  if  the  jaundice  be  due  to 
cirrhosis  or  the  degenerations.  The  animal  will,  however,  con- 
tinue to  perform  moderate  w^ork,  provided  it  be  properly  and 
carefully  dieted. 

In  jaundice  from  reabsorption,  the  cause  of  obstruction 
must  be  inquired  into.  If  it  be  due  to  cataiThal  inflam- 
mation of  the  mucous  membmne,  purgatives,  more  especially 
in  the  horse,  are  contra-indicated,  the  constipation  of  the  bowek 
being  more  safely  removed  by  mild  aperients,  such  as  four-ounce 
dc«es  of  the  sulphate  of  magnesia,  or  half  a  pint  of  linseed  oil 
administered  daily  ujitil  the  faeces  become  pultaceoua*     TU^ 
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debilitated  state  of  tho  liver — which  sometimes  remains  after 
acute  attack,  and  in  which  the  oi^n  performs  its  functions 
irregularly,  sometimes  secreting  inordinately,  at  other  times 
scarcely  secreting  at  all ;  the  inordinate  secretion  being  charac- 
terised by  bilious  purging,  some  poiiions  of  the  f^ces  being 
coftee-coloured,  tinged  with  altered  bile ;  and  the  non-secreting 
condition  by  clay-coloured  fteces  with  foetor — is  to  be  orer- 
come  by  tonics,  more  ejipecially  iron,  cinchona  bark,  or  quinine, 
and  a  carefully  regidated  diet  Should  the  animal  indicate,  by 
licking  the  walla  or  grinding  its  teeth,  that  the  stomach  and 
bowels  are  in  an  acid  condition,  great  relief  will  be  afforded  by 
the  antacids,  lime  water,  or  the  carbonates  of  soda  or  magnasia. 

It  may  be  observed  that  the  cause  of  obstruction  will,  if  long 
continued,  induce  such  organic  changes  in  the  Uver  itself  as  to 
destroy  its  secretory  function ;  hence  we  find  in  such  diseases 
as  the  "  rot  **  in  sheep  that  the  biliary  acids  are  not  present  in 
the  urine  towards  the  later  stages. 

In  dogs  suffering  from  jaundice  and  ascites,  elaterium,  by 
inducing  watery  stools,  often  gives  temporary  relief,  and  pro- 
longs the  life  of  the  animal. 

There  are  various  morbid  conditions  of  the  liver,  in  addition 
to  those  already  described,  found  after  death,  as  cancer,  tubercle, 
&c.,  which  need  not  here  be  described*  The  parasitic  affections 
will  be  described  alon^  with  "  Parasitic  PiseascsJ' 


GALL  STONES 


Are  very  rarely  found  in  the  lower  animals,  and  there  are  no 
symptoms  indicative  of  their  presence  during  hfe,  beyond  those 
which  may  be  induced  by  any  disease  of  the  liver  itself.  It 
may,  however,  be  mentioned  that  in  horned  cattle  wliich  have 
died  from  any  exhausting  disease,  with  prolonged  absence  of 
appetite,  the  gall  bladder  is  generally  distended  with  an  inspis- 
sated bile,  in  which  much  sediment  may  be  found  adhering  to 
the  mucous  membmne,  and  that  in  sheep  deposits  are  found 
when  the  gall  ducts  have  been  dilated  by  '*  flukes," 
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CHAPTER    LXVIL 
SPORADIC   DISEASES— corUimted. 

(IIL)  LOCAL  BlBIlABEB^-contmued, 

(a)  DISEASES  OF  THE  SPLEEN  AND  PANCREAS. 

DiseaMs  of  the  Sphcn. — ^Varioug  organic  changes,  as  atrophy, 
hypertrophy,  thrombosia,  tubercle,  cancer,  the  presence  of  hyda- 
tids, ]}Tiiphadeiioma,  and  ossification  are  fomid  post  mortem; 
but  thei-e  are  no  symptoms  during  life  which  indicate  their 
presence.  My  friend  Mr.  Walter  Lewis,  of  Crewe,  mentions 
that  in  two  cases  of  diseased  spleen  there  was  a  tendency  to  run 
backwards  in  the  stall  and  elsewhere,  I  have  already  stated 
that  I  have  witnessed  this  symptom  in  disease  of  the  duodenum 
(see  ante,  page  615).  I  am  informed  that  in  America  the  horse 
suffers  from  an  intermittent  fever  in  which  the  spleen  becomes 
enlarged.  It  is  stated  that  enlargement  of  the  spleen  may  be 
detected  per  rectum,  I  doubt,  however,  its  possibility,  unless, 
indeed,  the  spleen  be  of  an  enormous  size.  In  one  case  which 
came  under  my  own  notice,  lymphadenoma  of  the  spleen  (shown 
in  the  frontispiece  of  the  first  edition  of  this  work)  was  guessed 
at  by  the  absence  of  signs  of  disease  of  any  other  organ,  slight 
increase  of  the  white  globules  in  the  blood,  pallidity  of  the 
raucous  membrane,  a  stiffness  of  the  back,  and  a  gradual  wasting 
of  flesL  In  another  case  lymphadenoma  of  the  spleen  was 
diagnosed  from  tlie  history  of  a  Ccose  which  had  a  lymphadenoma- 
tous  tumour  in  the  parotidean  region.  This  animal  bad  latterly 
fallen  off  its  appetite,  and  was  subject  to  slight  recurring  colick- 
ing  pains,  but  there  were  no  other  symptoms  of  internal  disease. 
I  removed  the  tumour  from  the  neck,  but  after  finding  out  its 
histological  character,  gave  an  unfavourable  prognosis,  being 
of  opinion  that  another  of  the  same  nature  was  in  existeacie.^ 
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most  probably  in  the  spleen,  giving  rise  to  the  colicky  sympt 
The  atiiinal  died  a  few  days  afterwards,  and  a  bard  iympbomatmis" 
tumour  twenty-five  pounds  weight  was  fomid  in  the  spleen,  in- 
volving walls  of  storuach,  duodenmn.  &c. 

I  carefully  examined  the  blood  of  tliis  animal,  and  found  there 
w^as  scarcely,  if  any,  iucrease  in  the  white  corpuscles  (leukaemia), 
a  condition  sometimes  associated  with  hj^jer-development  of 
lymphatic  tissue. 

I  have  met  with  several  cases  in  which  the  lymphatic  glands 
in  various  parts  of  the  body,  but  more  particularly  in  the 
cervical  and  subcapular  regions,  have  been  enlarged,  w^th  de- 
velopment of  lymphatic  tumours  in  the  spleen  and  liver. 

The  same  kind  of  growth  is  also  found  associat-ed  with  farcy, 
and  in  the  ciise  from  which  the  illustration  was  obtained  the 
liver  weighed  thirty-five  pounds,  being  studded  throughout  with 
the  white  tumours  shown  in  the  figure. 

Fio,  26, 


The  development  of  lymphadenomatous  growths,  although 
found  associated  with  farcy,  is  not  to  be  considered  as  due  to 
the  presence  of  the  glanderous  poison,  as  they  frequently  occur 
when  there  is  not  the  slightest  suspicion  of  malignant  disease. 

L^^TUphadenoma,  for  a  long  time  confounded  with  tubercle, 
diflers  very  materially  from  that  product;  in  fact,  whereas 
tubercle  rapidly  undergoes  degeneration,  lymphoma  has  little  or 
no  tendency  to  retrograde.  Microscopically  lymphoma  consists 
of  a  delicate  network  of  fibres,  within  the  meshes  of  which  are 
contained  numerous  cells^ — lymph  corpuscles.  In  the  early 
stage  of  the  growth  the  number  of  cells  is  very  great,  and 
many  of  the  cells  may  contain  two  or  even  more  nuclei,  but  in 
a  more  advanced  stage  the  proportion  of  cells  is  smaller,  and 
the  reticidum  forms  most  part  of  the  groijilh. 

The  physical  characters,  according  to  Green,  vary  according 
to  the  rapidity  of  the  growth.     The  rapidly  growing  forms,  in 
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which  the  cellular  elements  are  numerous,  are  of  a  greyish 
colour  and  soft  brain-like  consiBtence,  much  resembling  en- 
cephaloid  cancer.  These  often  attain  an  enormous  size,  and 
infiltrate  the  neighbouring  structures.  They  have  been  called 
by  Virchow  lympho-sarcoma.  Those  which  are  more  slowly 
developed,  and  in  which  the  reticulum  constitutes  the  greater 
portion  of  the  growth,  are  much  harder  in  consistence,  sometimes 
being  almost  cartilaginous. 

I  have  never  witnessed  the  lympho-sarcoma  of  Virchow.  In 
the  case  from  which  the  figure  was  drawn,  the  tumoiu*s,  although 
in  the  aggregate  weighing  so  heavy,  were  individually  no  larger 
than  a  thrush's  egg,  and  were  moderately  firm  in  consistence. 

The  origin  of  these  tumours  is  a  matter  of  obscurity.  I  have 
seen  them  in  the  well  and  in  the  ill  fed  animal. 

The  above  remarks  will  apply  to  diseases  of  the  pancreas.  It 
must  be,  however,  held  in  remembrance  that  the  pancreatic  juice 
has  the  property  of  converting  the  fatty  matters  of  the  food  into 
an  emulsion.  The  presence,  then,  of  fat  or  oil  in  the  faeces  of  the 
dog,  or  of  any  other  animal  of  which  fat  is  an  ingredient  in  its 
food,  points  to  some  diseased  condition  of  the  pancreas. 
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SPORADIC    BISEASKS^-coTUinucd. 

(IIL)  LOCAL  DmEASES^-oorUinued. 

(i?,)  DISEASES  OF  THE  KIDNEYS, 

Owing  to  the  fact  that  the  lower  animals  are  free  from  mental 
emotions,  the  cares  and  tronbles  of  the  world,  and  that  they 
do  not  indulge  in  alcoholic  drinks,  the  kidneys  are  in  a  great 
measure  exempt  from  those  diseases  whidi  so  often  destroy 
human  life. 

Diseases,  however,  do  occur  with  which  the  Yeterinarian  has 
to  cope,  rhysiologically,  the  kidneys  excrete  from  the  body 
tliose  materials  resulting  from  metamorphosis  of  tissue  whicli 
would,  if  retained,  act  injuriously  upon  the  system  gencnilly ; 
and  the  secreted  material — the  urine — diflering  as  it  does  in 
various  animals,  contains  certain  constituents,  some  of  them 
identical,  some  dissimilar.  The  presence  of  these  constituents 
in  normal  or  abnormal  quantities,  or  their  absence,  indicate  to 
the  investigator  various  morbid  conditions  of  the  kidneys,  as  well 
as  many  changes  w^hich  occur  in  the  body  during  disease.  The 
urine  is  naturally  alkaline  in  the  herbivora,  and  acid  in  flesh- 
eating  animals.  It  consists  of  a  large  amount  of  water ;  a  nitro- 
genous substance  called  urea;  an  acid — hippuric  in  that  of 
herbivora,  and  uric  in  the  carnivora;  colouring  matter  called 
uro'htematin ;  inorganic  salts;  organic  substances  of  an  ill-defined 
nature  called  extractive  matters* 

Tiie  density  of  healthy  urine  of  the  horse  appears  to  range 
from  1030  to  10.50 ;  that  of  the  ox  has  a  specific  gravity  ranging 
from  1032  to  1040 ;  that  of  pigs  lUlO  to  1012 ;  and  of  the  goat 
1008  or  1009.^ — (Von  Bibra.)  The  amount  of  water  in  the 
urine  varies  much,  according  to  the  quantities  of  fluids  that  have 
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heen  taken  into  the  system,  and  the  condition  of  the  intestinal 
canal,  skin,  and  the  surrounding  atmosphere. 

The  amount  of  urine  daily  excreted  by  healthy  horses  varies, 
According  to  the  observations  of  Colin,  from  44*033  to  Gl'646 
English  pints ;  and  the  amount  of  water  in  1000  parts  of 
^irine,  according  to  the  analyses  of  Von  Bibra,  Boussingaiilt, 
^ud  others,  from  880  to  930  parts;  whilst  in  that  of  the  ox, 
Von  Bibra  found  91201  and  92311;  in  that  of  the  pig  from 
980  to  990, 

Urea  is  the  most  important  product  of  tissue  change ;  it  has 
the  same  chemical  composition  as  the  carbonate  of  ammonia,  to 
vhicli  it  is  readily  converted  wlien  heated  a  little  above  the 
temperature   of  boiUng   water,   or  when  kept  in  contact  with 
decaying   animal  matter,      "WTien  pure,  it   crystallizes  from  a 
watery  solution  as  a  white,  semi-transparent,  crystalline  body 
with  a  bitter  taste.     The  crystals  are  quadratic  prisms,  with 
rectangular  terminal  planes;   it  readily  combines  with  nitric 
acid,  forming  the  nitrate  of  urea,  which  speedily  crystallizes ; 
and  the  addition  of  nitric  acid  to  urine  is  the  method  of  detect- 
ing its  presence  in  abnormal  quantities.     The  crystals  of  the 
nitrate  of  urea,  when  rapidly  fomied,  are  flat,  shining,  rhom- 
boidal  plates  (see  fig.  16,  p,  416) ;  when  slowly  crystallized,  fine 
prisms.    Nitrate  of  urea  is  soluble  in  water  and  alcohol,  but  only 
sparingly  so  when  they  contain  an  excess  of  nitric  acid ;  it  is 
insoluble  in  ether. 

It  combines  also  with  oxalic  acid,  forming  the  oxalate  of  urea 
(Un  Cj  Oji  H  O),  which  crystallizes  in  prisms  and  quadrilateral 
tubes.  Urea  forms  insoluble  compounds  with  the  nitrate  or 
protoxide  of  mercury. 

Although  found  in  the  urine,  urea  is  not  formed  in  the 
kidneys,  but  is  excreted  by  them  from  the  blood ;  and,  as  alre^xdy 
pointed  out  in  fonner  chapters,  it  results  not  only  from  meta- 
morphosis of  tissue,  but  also  from  excess  of  food,  as  well  as  from 
the  decomposition  of  uric  and  hippuric  acid.  Its  formation  from 
uric  acid  has  been  experimentally  proved  by  Neubauer,  wlio  on 
giving  rabbits  from  31  to  4tS|  grains  of  uric  acid  with  their 
food,  the  quantity  of  urea  excreted  in  the  twenty-four  hours 
was  augmented  from  32  5  to  65*1  grains.  Uric  acid,  when  acted 
upon  by  permanganate  of  potash^  ia  transformed  into  several 
substances,  one  of  which  is  urea« 


668 


SPORADIC  DISEASES, 


Tlie  elimination  of  urea  is  also  influenced  by  water.  The 
more  water  an  animal  drinks  tlie  more  urea  ii^ill  it  excrete. 
Common  salt  also  prodtices  an  augmontation  in  the  excretion  of 
urea. — (Bocker,  Bischoff.)  Certain  foodg  diminish  the  daily 
excretion  of  urea,  such  as  sugar,  starch,  fat;  in  fact,  says  Dr. 
tieorge  Harley, "  my  idea  is  that  aB  nitrogenized  foods  augment, 
and  that  all  non-nitrogenized  foods  diminish,  the  amount  of  urea 
eliminated  by  the  kidneys/' 

Increased  elimination  of  urea  occurs  in  all  febrile  diseases, 
and  is  indicative  of  abnormal  metamorphosis  of  tissue ;  and  its 
amount  bears  a  close  relationsliip  to  the  exaltation  of  tern- 
perature  and  intensity  of  fever,  Eetention  of  urea  is  a  very 
unfavourable  circumstance,  and  is  symptomatic  of  intense  con- 
gestion of  the  kidneys,  exudation  and  haemorrhage  into  tlie 
uriniferous  tubes,  and  desquamation  of  their  epithelium,  with 
destruction  of  their  secreting  cells. 

Uric  acid,  C^^  H^  K^  0^,  is  a  white  crystalline,  feebly  acid, 
tasteless,  organic  substance,  insoluble  in  ether  or  alcohol,  and 
but  sparingly  so  in  water;  2000  parts  of  hot  and  11.000  parts  of 
cold  water  are  required  to  dissolve  one  part  of  uric  acid.  It  is 
soluble  in  strong  sulphuric  acid,  and  is  transformed  by  dry  dis- 
tiUation  into  urea,  cyanic  acid,  hydrocyanic  acid,  carbonate  of  ^H 
ammonia^  and  an  oily  coal.  It  unites  with  baae^  such  as  potash,  ^H 
soda,  or  ammonia,  forming  with  them  crystalline  urates.  The 
urine  of  herbivorous  animals  contains  little,  if  any,  uric  acid ; 
but  it  is  found  in  the  solid  urines  of  serpents,  birds,  and  insects, 
and  in  the  liquid  urines  of  oinnivora  and  camivora,  in  combina- 
tion with  potash,  soda,  and  ammonia. 

The  pathology  of  uric  acid  is  of  little  consequence  to  the 
veterinarian.  It  is  derived  from  the  same  source  as  urea,  and 
whatever  accelerates  oxidation  increases  the  amount  of  urea  and 
diminishes  the  uric  acid,  and  whatever  diminishes  oxidation 
decreases  the  urea  and  increases  the  uric  acid  in  the  urine,  thus 
proving  that  urea  is  a  more  completely  oxidized  product  than 
the  uric  acid.  In  the  dog  aud  other  carnivora  uric  acid  calculi 
have  sometimes  been  found. 

Hippuric  acid  (C^g  H^  N  O^)  is  a  beautiful  white  crystalline^ 
slightly  acid  body,  constantly  found  in  the  urine  of  all  but  the 
purely  carnivorous  animal.  It  is  soluble  in  400  parts  of  cold 
water,  and  its  solution  is  sufficiently  acid  to  redden  litmua 
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paper ;  it  is  also  soliiWe  in  ether  and  alcohol  li^  quantity  in 
tlitj  urine  varies  greatly.  When  the  qimntity  of  urea  is  small 
that  of  hippuric  acid  is  almost  always  large,  and  ince  versa. 
According  to  Yon  Bibra  and  Boussinf^aiilt  it  varies  from  5  to  1 5 
parts  in  1000  of  the  nrine  of  healthy  horses ;  and  it  has  been 
stated  by  some  chemists  that  the  urine  of  horses  which  are  sub- 
jected to  very  hard  work  contains  no  hippuric  acid,  but  much 
Ijenzoic  acid  instead,  "  The  h^st  part  of  tlie  stateraont,"  says 
Mr,  Gamgee,  '*  seems  doubtful,  though  it  wonhl  appear  that  hard 
work  checks  the  excretion  of  hippuric  acid,  and  increases  the 
quantity  of  urea  excreted."  The  observations  of  Maack  oppose 
this  conchision.  He  found  that  horses  kept  standing  in  the 
stable  passed  veiy  little  hippuric  acid,  but  large  quantities  of 
urea,  and  Dr.  G.  Harley  made  similar  observations  regarding 
London  stall-fed  cows.  They  did  not,  however,  examine  the 
urine  after  these  animals  had  been  exercised;  their  experiments 
are  therefore  incomplete.  Hippuric  acid  is  increased  in  rheu- 
matism, red  water,  and  in  diseases  of  the  respiratory  organs ;  in 
fact,  in  all  conditions  in  which  the  blood  is  imperfectly  aerated, 
either  from  obstruction  to  free  respiration  or  sudden  arrestment 
of  the  cntaneous  functions^  as  well  as  from  an  imperfect  condi- 
tion of  the  blood  itself,  rendering  it  incapable  of  oxidation- 
Extractive  matters,  as  creatine,  creatinine,  lactic  acid,  and 
benzoic  acid,  which  is  transformed  into  hippuric  acid  in  the 
body — fur  it  has  been  found  that  ivhen  benzoic  acid  is  given  to 
an  animal  an  almost  equal  amount  of  hippuric  acid  is  elimi- 
nated by  the  kidneys — are  found  in  the  uiine.  Sometimes  urine 
contains  a  large  quantity  of  mucus  derived  from  the  pelves  of 
the  kidneys,  ureters,  bladder,  or  urethra,  indicating  some  degree 
of  irritation  of  the  mucous  membranes.  After  parturition,  as 
might  be  expected,  the  urine  generally  contains  much  mucus, 
derived  from  the  mucous  membrane  of  the  vagina. 

Saline  matters,  consisting  of  varioiis  materials  from  the  food 
and  tissue,  as  the  chlorides,  phosphates,  sulphates,  and  carbonates, 
are  present  in  healthy  urine,  whilst  other  salts,  originating  in 
mal-nutrition  of  tissues,  or  from  defective  secretion  of  other 
oj*gans,  such  as  the  oxalates,  are  sometimes  met  with.  For  the 
method  of  detennining  the  presence  of  these,  the  reader  is  referred 
to  Harley  on  the  Untie,  Huberts  on  Urinary  and  Renal  Diseases, 
Beale,  and  others.    The  most  common  inorganic  deposit  which 
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is  found  in  the  urine  of  tlie  horse  is  tlie  carbonate  of  lime,  which 
appears  as  a  clialky  sediment  if  the  urine  be  kept  in  a  vessel  for 
sojoe  hours. 

In  the  ox  and  sheep»  when  fed  upon  turnips  and  linseed  cak 
the  urine  generally  becomes  highly  charged  with  the  phosphates, 
which  are  very  often  spontaneously  precipitated  upon  the 
mucous  membrane  of  the  bladder,  urethra,  and  the  long  hairs 
surrounding  the  prepuce.  I  have  some  specimens  in  mj  posses- 
sion of  the  amnion io-magnesian  phosphate  in  the  form  of  tubes 
deposited  upon  the  hairs  surrounding  the  preputial  opening. 
The  occurrence  of  phosphatic  deposits  in  the  lower  animals 
results  from  the  food  upon  which  they  are  kept  l>eing  highly 
charged  with  phosphatic  salts.  We  consequently  find  that 
when  animals  are  fed  upon  turnips  and  other  foods  grown  upon 
land  highly  manured  with  dissolved  bones  and  other  phosphatic 
preparations,  tliat  the  urine  becomes  highly  charged  with  these 
materials,  and  that  they  are  apt  to  be  deposited  in  the  form  of 
gravel  upon  the  raucous  membrane  of  the  urinary  passages^ 
more  especially  upon  the  occurrence  of  any  cause  of  irritation, 
such  as  a  common  cold  or  other  catarrhal  afiections.  They 
sometimes  induce  obstruction  to  the  flow  of  urine  if  situated  in 
the  urethra,  or  a  suppression  of  its  secretion,  either  by  extension 
of  the  irritation  primarily  excited  in  the  urethra  or  bladder  to 
the  kidneys,  or  when  deposited  in  the  pelves  of  the  kidneys  by 
an  inflammation  of  the  glands.  In  order  to  overcome  the 
further  deposition  of  this  salt  a  change  of  diet  is  essential,  and 
to  dissolve  w*hat  is  actually  deposited,  nitric  acid  in  fifteen-drop 
doses,  largely  diluted,  may  be  administered  three  times  a  day. 

Pus  or  blood  are  occasionally  met  with  in  the  urine,  and 
indicate  irritation  or  inflammation  of  the  urethra,  bladder,  or 
kidneys.  When  from  the  urethra^  bladder,  or  ureters,  the 
extravasated  blood  has  no  definite  form,  but  if  from  the  kidneys, 
blood  and  lymph  are  moulded  into  the  shape  of  the  uriniferous 
tubes. 

Albumen  is  recognised  by  its  property  of  coagulating  upon 
the  application  of  heat  and  of  nitric  acid.  If  the  urine  be  alka- 
line tlie  albumen  may  not  coagulate  upon  boiling,  but  if  a  few 
drops  of  nitric  acid  be  added  it  is  immediately  precipitatetL 
Bometiraee,  if  the  urine  be  boiled,  a  precipitate  may  be  formed, 
consisting  of  the  phosphates ;  these  are  dissolved  by  nitric  acid. 
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Again,  if  the  nrine  contain  much  nrea,  a  precipitate  is  fonned 

when  nitric  acid  is  added;  this  is,  however,  dissolved  if  the 

liquid  be  boiled,  and  the  determining  test  for  albumen  is  that  it 

is  neither  dissolved  by  heat  nor  nitric  acid.    The  presence  of 

albumen  in  the  urine  is  diagnostic  of  congestion,  inflammation 

or  degeneration  of  the  kidneys,  or  that  condition  of  the  system 

already  described  under  "  Eed  Water."    Albumen  is  also  present 

in  the  urine  in  some  cases  of  indigestion,  and  indicates  that  the 

albumen  of  the  serum  is  in  a  condition  which  renders  it  unfit 

for  the  nutrition  of  tissues. 

The  occurrence  of  oxalic  acid  in  the  urine  has  already  been 
referred  to. — (See  Oxaluria.) 


CHAPTER    LXIX 

SPORADIC    DISEASES— continnrd, 

(m.)  LOCAL  DlSEASm—cmiinued. 

(R)  DISEASES  OF  THE  KIDKEYS—conHnueil 

INFLAMMATION  OF  THE  KIDHEYS— ITEPHRITIS. 

A  RARE  disease  in  the  lower  animals,  but  in  human  medicine  it 
is  described  under  tbree  heads,  nB.me\y—Sup2)nrativ€,  IiUcrstUial, 
and  TubaL  Except  from  tbe  initation  of  a  calculus,  suppurative 
nephritis — pyelitis — is  a  very  rare  form  of  disease  in  the  lower 
animals*  I  have,  however,  met  with  a  few  cases  where  it  haa 
arisen  independently  of  such  soui-ce  of  irritation.  In  one  case 
(a  cow)  it  was  associated  with  inflammation  of  the  urino-genital 
mucous  membranes,  consequent  upon  dithcult  parturition;  indeed 
it  seemed  to  be  due  more  to  the  absorption  of  infective  materials 
from  the  inflamed  mucous  membranes,  which  discharged  a  foetid, 
pui-nlent  material  very  profusely,  than  to  an  extension  of  the 
inflammation.  The  next  case  was  that  of  a  foal  two  days  old^ 
which  had  died  from  acute  suppurative  arthritis.  A  pod  mortem 
examination  revealed  not  only  the  presence  of  pus  in  the  tissues 
surrounding  the  articulations,  but  sundry  purulent  points  in 
the  kidneys,  the  pus  in  which  being  more  or  less  inspissated 
or  caseous. 

I  look  upon  this  case  as  important,  as  to  some  extent  it  sup- 
ports the  view  that  "  joint  disease  "  occurring  in  young  animsds 
is  not  always  a  primar}'  disease,  but  secondary  to  the  formation 
of  pus  in  other  parts  of  the  organism.  Generally,  however. 
nephritis  embraces  all  the  structures  of  the  kidneys,  often 
commencing  in  the  mucous  membrane  of  the  uriniferous  tulies, 
afterwards  involving  the  parenchyma,  and  terminating  in  x^esolu- 
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tion,  or  in  desquamation  of  the  lininj^  of  tlic  epithelium  and 
legeneratioo  of  the  secreting  structures,  sometijnes  in  suppura- 
ion,  and  in  very  rare  instances  gaTtgrene, 

CatiSis, — Nephritis  is  said  to  occur  from  injuries^  such   as 

Wows  and  strains.     My  experience  leads  me  to  think  that  this 

lea  is  exaggerated,  and  that  it  occurs,  and  that  but  rarely,  from 

le  internal  administmtion  of  irritant  diuretics,  as  turpentine, 

Hie  resins,  or  cantharides,  the  absorption  of  cantharidine  from 

^e  blisters,  the  irritating  effects  of  croton  oil  when  given  as  a 

[>iirgative,  and  still  more  rarely  from  the  effects  of  stimulating 

food,  or  of  the  long-continued  effect  of  cold,  such  as  cold  water 

Iropping  upon  tlie  animal  s  back,  directly  a])plied  to  the  loins* 

Many  ailments  and  injuries  are  mistaken,  I  think,  for  nephritis, 

[tnore  especially  if  they  are  characterised  by  a  straddling  or 

I  Stiff  gait 

Spnptoms. — There  is  considerable   fever  and  colicky  pains; 
[indeed  the  malady, closely  simulates  colic  with  fever.     There  is 
la  hard,  fre<|uent  pulse;  inci^eased  thirst;  short,  rapid  breathing; 
hot,  clammy  mouth,  and  constipation  of  the  bowels.     There  may 
^l>e  some  stiffness  of  the  loins  and  disinclination  to  move,  but  it 
hy  no  means  foUows  that  stiffness,  a  stradtUing  gait,  tenderness 
t  of  tlie  loins,  arched  back,  are  constant  symptoms  ;  indeed,  I  am 
to  conclude  that  they  are  present  only  in  the  minority  of 
and  tliat  the  only  signs  by  which  the  true  nature  of  the 
Misease  can  l>e  determined  are  a  scanty  secretion  or  total  sup- 
pression of  urine,  desire   to   mictumte  fretj^uently,  the  animal 
Itretehing  itself  in  vain  attempts,  passing  perhaps  but  a  few  drops 
jf  a  concentrated,  highly  coloured,  and  irritating  secretion,  which, 
'  carefully  examined  microscopically,  will  be  found  mixed  with 
sanguineous  or  fibrinous  casts  of  the  uriniferous  tubes,  blood 
jlobules,  epithelium,  and  even  pus  ceUs,     If  tested  by  heat  or 
itric  acid,  a  more  or  less  abundant  precipitate  of  albumen  wiD 
thrown  down.     In  those  instances  where  there  is  total  sup- 
sion  of  urine,  the  application  of  the  determining  test  is 
ible.     The  true  nature  of  the  disease  may,  however,  be 
arrived  at,  from  the  fact  that  when  fever,  with  colicky  pains,  ia 
present,  in  addition  to  emptiness  of  the  urinary  bladder,  frequent 
attempts  to  urinate,  but  no  urine  being  discharged,  that  the 
non-secretion  ia  due  to  inflammation  of  the  kidneys,  which  are 
nnablo  to  perform  their  functions  in  consequence  of  the  inflam- 
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iiaatory  process.  Cases  now  and  then  occui'  in  wliicli  the  only 
»>TiiptoTiis  present  are  suppression  of  urine,  with  fever ;  but  in 
other  instances  there  are  signs  of  pain  manifested  by  frequent 
lying  down,  rolling,  sighing,  &c. ;  whilst  in  others  the  seat  of 
pain  is  pointed  at  by  the  animal  turning  round  and  endeavour- 
ing to  bite  or  scratch  its  loins.  In  one  instance  tliis  symptom 
was  very  marked,  and  called  forth  the  observation  from  the 
attendant  that  tlie  horse  wanted  to  bite  its  near  hind  le^^, 
which  was  elevated  and  Itrougtit  forward  as  if  for  that  purpose ; 
the  animal,  however,  seemed  to  desire  to  bite  its  back,  but  was 
unable  to  do  so.  Should  the  suppression — ischuria — ^be  pro- 
longed, other  symptoms,  namely,  those  of  blood  poisoning— 
urremia— arise.  The  retention  of  urea  in  tlie  blood  does  not 
affect  all  animals  alike.  In  the  dog,  insensibility  and  coma 
soon  occur;  but  in  the  horse  the  effect  seems  to  resemble  a 
moderate  alcoholic  intoxication ;  the  eye  becomes  brilliant,  there 
is  partial  unconsciousness,  but  no  loss  of  motor  power.  In  one 
case,  where  total  suppression  continued  for  five  days,  no  signs 
of  coma  or  even  somnolence  were  observed;  but  the  animal 
became  incapable  of  directing  its  movements,  which  were 
automatic,  and  fmm  riglit  to  left,  in  which  direction  it  con- 
tinually moved  round  the  box,  and  no  force  could  compel  it 
to  move  in  the  contrary  direction.  As  the  system  becomes 
loaded  with  urea,  the  fseces  and  secretion  of  the  skin  emit  a 
strong  uriuiferous  or  even  ammouiacal  odour ;  the  breath  be- 
comes foetid;  the  bowels  constipated  and  tympanitic,  with 
frequent  vomition  in  the  dog.  In  the  case  above  mentioned,  it 
was  observed  that  the  near  (left)  side  was  covered  by  a  continual 
sweat,  which  became  more  and  more  uriniferous  as  the  disease 
advanced ;  tlie  skin  of  the  opposit^s  side  was  dry,  hard,  the  coat 
staring,  and  on  the  fourth  day  the  near  hind  limb  was  partially 
paralyzed;  and  the  horse  was  frightened  if  it  were  suddenly 
touched  or  approached.  In  the  stallion,  retraction  of  the  testicle 
on  the  afTected  side  may  he  present 

Post  mmimi  appearances. — In  the  acute  form  of  general 
nephritis  one  or  both  kidneys  may  be  involved ;  generally  one 
is  more  especially  affected,  being  enlarged,  of  a  dark  colour,  and 
streaked  witli  patches  of  congestion.  It  is  easily  lacerable,  and 
if  cut  with  the  knife,  a  deep^coloured  fluid  flows  from  the  cut 
Burftice,  which,  if  examined  microscopically,  will  be  found  to 
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contain  pus  cells  in  abundance;  there  is  exudation  into  the 
tubes  and  desquamation  of  the  epithelium,  constituting  "  epi- 
thelial castB/'  Tyehtis,  however,  gives  rise  to  the  formation  of 
abscesses,  which  are  principally  confined  to  the  cortex  of  the 
kidney.  These  vary  in  si^e  from  a  pin-head  to  a  pis^eon's  egg, 
or  even  larger.  Abscesses  are  multiple  and  surrounded  by  con- 
gested tissue,  and  sometimes  by  submucous  haemorrhage ;  this 
was  specially  observable  in  the  cow  referred  to.  They  are 
easily  seen  through  the  capsule  of  the  kidney  as  many  yellowish 
white  spots. 

Interstitial  nophritis  consists  of  an  inflammation  of  the  inter- 
lobular connective  tissue,  similar  to  cirrhosis  of  the  liver,  and 
leads  to  contraction  of  the  aflected  kidney. 

Tj^eatmcnt. — This  must  be  according  to  the  ordinary  principle*? 
of  the  treatment  of  inllttmmation.  If  the  pulse  be  strong,  a  full 
bleeding  will  be  of  much  service,  not  only  allaying  the  febrile 
disturbance,  but,  by  acting  as  an  evacuant,  removing  much  effet-e 
material  from  the  economy.  The  intestinal  canal  is  to  be  freely 
acted  upon  by  cathartics,  for  direct  experiment  has  shovm  that 
the  urea,  &c.  which  accumulate  in  the  blood  are  by  this  means 
eliminated  from  the  body,  and  the  s^Tnptoms  of  urcemic  poison- 
ing delayed.  For  the  horse,  aloes;  the  ox,  the  sulphates  of 
magnesia  or  soda ;  the  dog,  calomel  and  jalap,  with  enemas  of 
warm  water,  warm  fomentations  or  poultices  to  the  loins, 
succeeded  by  mUd  mustard  applications. 

If  the  suppression  continue  for  several  days,  or  if  at  any 
time  imemic  intoxication  is  apparent,  it  becomes  necessary  to 
excite  the  secretion  of  urine,  and  the  best  and  safest  method 
of  doing  this  is  by  the  application  of  digitalis  to  the  skin  in  the 
form  of  a  decoction,  repeatedly  applied  as  a  fomentation  to 
the  loins,  or  as  a  poultice.  It  must,  however,  be  discontinued 
immediately  after  the  kidneys  have  commenced  to  react.  I  can 
speak  with  great  confidence  of  this  remedy  if  thus  applied. 

If  pain  be  a  prominent  symptom  it  must  be  relieved  by 
opium. 

It  is  scarcely  necessary  for  me  to  say  an}i.hing  against  the 
application  of  cautharidine  blisters,  as  the  practitioner  is  aware 
that  they  have  a  most  irritating  effect  upon  the  urinary  organs. 

As  sequeliB  to  nephritis,  atrophy  and  degeneration  of  the 
gland  may  result,     If  the  inflammation  be  confined  to  one,  it  is 
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ftmnd  that  the  other  kidney  generally  becomes  hypertrophied, 
having  a  double  function  to  perfonn.  In  the  case  mentioned, 
where  tlie  suppression  continued  for  five  days,  the  left  kidneyj 
was  found  to  be,  w4ien  examined  some  years  afterwards,  a  raei 
flabby  bag,  its  substance  destroyed, and  the  ureter  impervious;  the 
right  kidney,  on  the  otlier  hand,  was  much  enlarged,  and  almost 
healthy.  This  condition  of  atrophy  of  one,  and  hypertrophy  of 
the  other,  was  diagnosed  at  the  time  it  was  attended,  for  the 
enlarged  organ  was  easily  detectable  by  the  hand  introduced 
into  the  rectum.  Both  Percivall  and  Gamgee  quot«  a  case  of 
suppuration  of  the  kidney,  described  by  D'Arboval,  occuning  in 
a  mare  which  had  fiillen  into  a  hole. 


ALBUMIXURIA, 


I 


The  occuiTence  of  albumen  may  be  due  to  various  causes  nn- 
connected  with  disease  of  the  kidneys,  as  in  *'  red  water  *'  in 
cattle,  some  forms  of  indigestion  in  the  horse,  as  well  tts  from 
cerebro-spinal  irritatiom  The  application  of  large  cantharidine 
blisters  may  also  be  followed  by  albuminous  urine.  According 
to  some  this  is  due  to  the  toxic  effects  of  cantharidine  upon  the 
blood,  inducing  a  condition  of  that  fluid  simulating  that  resulting 
from  the  action  of  morbid  poisons.  According  to  others  it  is 
a  result  of  the  direct  irritating  effects  upon  the  kidneys  of  the 
absorbed  cantharidine.  This  latter  view  seems  to  me  to  be  the 
more  correct  one,  for  not  only  does  it  irritate  the  kidneys,  but 
the  urinary  passages  generally,  as  manifested  by  frequent  and 
difficult  urination — stranguri/ — which  is  best  treated  by  opium, 
demulcents,  as  linseed  tea,  and  bicarbonate  of  soda. 

Persistent  albuminuria  arises  from  that  degenerated  condition 
of  the  kidney  termed  by  medical  waiters  "  Bright's  disease." 
It  is,  however,  very  rare  in  the  lower  animals.  It  is  described 
by  veterinary  authors  under  the  term  of  albuminous  nephritia 
and  granular  degeneration  of  the  kidneys. 

The  urine  in  this  disease  is  permanently  albuminous,  and  if 
examined  microscopically  will  be  found  to  contain  a  number  of 
thread-like  cylinders,  which, are  in  fact  slender  fibrinous  coagola 
moulded  to  the  shape,  and  discharged  from  the  urinary  tubes  of 
the  kidneys.  They  are  generally  studded  with  minute  epithelial 
cells,  w^hich  have  been  detached  from  the  surface  of  the  uriui- 
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ferous  tubea^  and  iti  some  indanees  they  are  mixed  with  oil 
lobules,  which  denote  not  only  the  presence  of  desquamative 
ttephritis,  hut  of  fatty  degeneration  also. 

The  anatomical  characters  of  the  kidneys  in  this  disease  are 
of  two  kinds,  and  are  spoken  of  as  the  large  ivMte  and  the  sviall 
red  kidney-  If  a  longitudinal  section  of  the  large  kidney  be 
made,  its  cortical  portion  is  seen  to  be  much  increased;  the 
organ  is  soft  in  consi:§tence,  smooth  upon  its  surface  and  upon 
its  investing  membrane ;  whilst  the  small  kidney  is  hard  and 
red,  rough  upon  its  surface,  and  its  investing  membrane  firmly 
adherent. 

Symptoms, — In  addition  to  some  sttSness  of  gait,  there  is  con- 
tinued desire  on  the  part  of  the  animal  to  stretch  out  in  the  stall, 
and  in  tliis  position  to  continue,  as  described  by  Mr.  Percivall, 
"  with  its  fore  legs  extended  under  the  manger,  and  its  hind  ones 
backwards,  unless  disturbed,  all  day  long,  not  for  the  purpose  of 
stalling,  but  apparently  because  that  posture  seemed  an  easy 
or  a  comfortable  one  to  it."  Tlie  diagnostic  signs  are  present 
in  the  urine  itself,  which  is  albuminous,  containing  fibrinous 
casts  of  the  uriniferous  tubes,  epithelial  cells,  or  perhaps  oil 
globules,  whilst  in  quantity  it  may  be  very  materially  diminished 
or  increased.  I  had  the  opportunity  of  watching  the  progress 
of  a  case  for  a  number  of  years,  and  of  making  a  post  mortem 
examination  after  the  animal's  death.  The  general  health 
seemed  hut  little  affected.  There  was  some  shortness  of  breath, 
the  animal  never  lying  down,  and  some  stiffness  of  gait;  the 
urine  varied  in  colour  and  density,  sometimes  dark,  sometimes 
pale,  but  always  albuminous  and  copious  in  quantity.  The  horse 
became  paralyzed,  and  was  destroyed.  Examination  of  the 
kidneys  showed  that  they  were  red  and  small,  with  numerous 
cysts,  containing  a  thin  transparent  fluid  in  their  interior.  I  was 
unable  to  account  for  the  copious  secretion  of  urine,  but  I  find 
the  same  thing  occurs  in  man;  and  that  in  the  large  white 
kidney  the  secretion  is  scanty,  has  a  higher  specific  gravity, 
and  contains  clear,  fibrinous,  wax-like,  and  sometimes  oily 
casts,  w^ith  occasionally  a  little  blood,  and  is  frothy;  whilst  in 
the  small  red  kidney  the  urine  is  copious  as  to  quantity,  and 
in  ihe  advanced  stages  pale,  of  a  veiy  low  specific  gravity,  and 
contains  granular  casts  of  the  uriniferous  tubes. 

Tnaii7i€jU. — When  resulting  from  degenerative  changes  ia  tk^ 
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glandSj  treatment  of  albuminous  urine  can  only  be  palliative, 
relieving  the  kidneys  as  much  as  possible  from  the  labour  of 
elimination,  by  keeping  the  bowels  in  a  relaxed  condition  by 
proper  food,  the  skin  warm,  avoiding  exposure  to  cold,  and 
preventing  anaemia  by  mineral  tonics  or  the  mineral  acids,  and 
putting  the  animal  to  such  labour  as  it  is  capable  of  performing. 
When  arising  from  other  than  disease  of  the  kidney,  albumi- 
nous urine,  which  is  but  a  symptomj  will  disappear  as  the  causes 
of  such  diseases  are  removed. 


FLOATING  KIDNTY. 


i 


I  have  met  with  one  case  where  the  riglit  kidney  in  a  cat 
was  situated  subeutaneously  between  the  two  last  ribs.  Sup- 
posed to  be  a  tumour  which  had  arisen  in  consequence  of  a 
bite  from  a  dog,  it  was  removed  by  me  early  in  1879 ;  and,  what 
is  most  interesting,  the  cat  was  none  the  worse  of  the  operation, 
and  is  ahvc  at  the  present  time  and  as  well  as  ever. 


HJ2MATUBU— REKM-  CALCULL 

The  occurrence  of  blood  in  the  urine  is  due  to  a  variety  of 
circumstances,  as  acute  congestion,  degenerations  already  de- 
scribed, cancers,  melanosis,  and  to  the  presence  of  calculi^ 

Eenal  calcuH  in  the  horse  are  composed  of  the  carbonate  of 
lime,  and  their  presence  is  discoverable  by  the  condition  of  the 
urine,  which  is  charged  with  earthy  materials,  and  by  intermit- 
ting discharges  of  blood,  occasional  coUcky  pains,  more  especially 
after  the  animal  has  been  severely  worked  or  exercised.  They 
are,  however,  exceedingly  rare,  and  are  best  treated  by  the  ad- 
ministration of  hydrochloric  acid,  by  the  avoidance  of  food  and 
water  rich  in  saline  matters,  and  by  keeping  the  digestive  and 
secretory  functions  well  regulated  by  diet,  careful  grooming  and 
exercise  when  admissible,  and  the  avoidance  of  hard,  calcareous 
water.  In  some  instances  the  calculi  become  impacted  in  the 
iireters,  inducing  a  more  or  less  rapid  degeneration  of  the  kidney 
and  suppuration  within  its  substance,  causing  extreme  agony 
and  death.  If  the  ureter  becomes  much  dilated,  the  dilatation 
may  l>e  discovered  by  an  examination  per  rectum,  in  the  form 
of  a  fluctuating  swelling  upon  either  side  of  the  pelvis. 


CHAPTER    LXX. 

SrOIlADIC    BlSEASESt—contimcal 

(III.)— LOCAL  DISEASES— tonttmteiL 

{S.)  CrSTITLS,  OK  INPLA^tMATION  OF  TPTE  BLADDER. 

Except  aa  a  result  of  the  irritating  efTccts  of  cantharidine  or 
crotoB  oil  absorbed  from  a  blister,  or  administered  internally,  I 
have  never  seen  this  affection  in  any  of  the  lower  animals,  and 
am  disposed  to  coincide  with  many  veterinarians,  that  it  never 
occurs  except  from  the  above  causes. 

Sij7npfo7n^. — These  are  manifested  primarily  by  excitement, 
followed  by  prostration  of  strength,  the  animal  appearing  to 
sulier  much  pain  and  distress ;  the  urine  is  passed  frequently, 
and  with  difficulty  and  pain ;  the  faeces  are  covered  with  mucus 
imd  mixed  with  blood.  When  induced  by  cantharides  or  eroton 
iulministered  by  the  mouth,  the  inflammation  extends  throughout 
tlic  whole  alimentary  canal,  and  there  is  redness  of  tlie  buccal 
mucous  membrane,  with  difficulty  of  swallowing,  and  attempts 
at  vomitioa  in  horses  and  cuttle,  the  genito-urinary  organs  bemg 
also  much  att'ected ;  but  if  the  above  irritants  be  absorbed  from 
a  blistered  surface,  their  effect  is  concentrated  upon  the  urino- 
genital  organs,  causing  in  most  animals  strangury  and  apparent 
sexual  excitement,  and  if  these  symptoms  are  not  soon  allayeih 
death  will  result  in  two  or  three  days. 

Treatment, — If  from  a  blister,  wash  and  cleanse  the  blistered 
jiart ;  internally,  hyoscyamus  or  opium,  bicarbonate  of  soda,  de- 
mulcents, such  as  linseed  tea,  mucilaginous  di-inks,  milk,  and 
white  of  eggs  will  be  found  beneficial. 

EETENTION  0¥  URINE. 

An  inability,  total  or  partial,  of  expelling  by  natural  efTort  the 
urine  contained  in  the  bladder.     It  is  caused  by  spasm  of  th«a 
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neck  of  tlie  bladder;  so  induced,  it  is  often  a  complication  of  oolic; 
paralysis  of  tlie  bladder.  Retentiun  is  a  common  complication 
in  parturient  apoplexy  and  in  paraplegia ;  enlargement  of  the 
prostate  in  aged  males ;  cystic  or  nretliral  calculi ;  cancer  of  tbe 
penis ;  any  cause  of  obstmction  at  tlie  urethral  opening ;  pro- 
lapsus of  the  uterus  or  vagina,  and  excessive  accumulations  of 
faeces  in  the  rectum,  and  of  dirt  in  the  sheath.  Inability  to 
urinate  may  also  result  independently  of  tbe  above  causes  and 
of  any  disease  of  the  bladder  or  urethra,  when  an  animal  is 
unable  or  unwilling  to  rise  upon  its  feet,  as  in  azotnria,  laminitis, 
or  paralysis. 

Tlie  symptoms  are  frequent  and  ineffectual  attempts  to  nrinate; 
if  stiinding,  the  animal  wil]  stretch  itself  out,  strain  violently,  and 
groan  with  pain,  discharging  but  a  few  drops  of  urine,  or  none 
at  all*  Examination  per  rectum  will  enable  the  practitioner  to 
feel  the  distended  bladder  with  the  hand,  and  tliis  distension  of 
tbe  bladder  is  the  diagnostic  sjinptom.  Such  an  examination 
will  also  often  enable  hira  to  discover  the  c^use;  if  from  en- 
larged prostates,  these  wOl  be  felt  as  oval  bodies  immediately 
within  the  pelvis  pressing  upon  the  urethra.  I  have  one  case 
recorded  where  the  animal  had  suffered,  according  to  my  infor- 
mant, for  five  weeks  from  what  appeared  to  be  incontinence  of 
urine — ^tliere  being  a  continual  dropping  of  urine  night  and  day 
— but  which  proved,  upon  examination,  to  be  a  case  of  retention 
from  the  pressure  of  large  prost^ites.  The  bladder  was  enor- 
mously distended,  and  the  continual  dropping  of  urine  was  the 
mere  overflow ;  upon  the  catheter  being  introduced  relief  was 
immediately  given  by  tbe  withdrawal  of  a  large  quantity  of 
urine.  It  was  necessary  to  introduce  the  c^itheter  two  or  three 
times  a  day  for  about  a  week,  when  the  enlarged  prostates,  under 
the  influence  of  iodine  internally  administered,  and  applied  as 
an  ohitment  to  the  perimeimi,  diminished  in  sbi^,  and  permanent 
relief  was  afforded. 

Paralysis  of  the  bladder,  if  not  caused  by  cerebro-spinal  or 
spinal  derangement,  may  be  induced  by  retention  of  urine,  as 
when  an  animal  is  compelled  to  perform  a  long  journey  without 
the  opportunity  of  relieving  itself.  In  tliis  case  the  muscular 
fibres  of  the  bladder,  unnaturally  stretched  by  the  pressure  of 
the  contained  urine,  lose  their  tonicity,  and  become  unable 
to  contract  upon  their  contents.     Whatever  be  the  cause  of 
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tlie  retentiou,  relief  must  be  afforded  by  the  introduction  of 
tlie  catheter,  and  it  is  highly  important,  in  all  cases  where 
animals  retain  the  recumbent  posture,  to  examine  the  condition 
of  tlie  bladder,  and  afford  the  necessary  relief  by  the  introduction 
of  tlie  catheter.  Sometimes,  however,  the  evacuation  may  be 
effected  by  firm  but  not  violent  pressure  upon  the  bladder  with 
the  open  hand  introduced  into  the  rectum,  taking  care  that  the 
mucous  membrane  of  the  rectum  be  not  injured  by  the  finger 
nails  or  by  too  violent  pressure.  In  introducing  the  catheter  in 
the  cow,  care  must  be  taken  not  to  injure  the  thin,  delicate, 
membranous  valve  which  guards  the  uretliral  opening;  and  in 
order  to  introduce  tbe  catheter  without  causing  injury,  the 
valve  is  to  be  lifted  upwards  by  the  finger^  and  the  point  of  the 
catheter  carefully  introduced  beneath  it.  If  retention  be  due  to 
the  accumulation  of  dirt  within  the  slieath  of  the  penis,  it  may 
not  be  necessary  to  introduce  the  catheter,  but  to  wash  the  parts 
thoroughly  with  soap  and  warm  water;  a  little  carbolic  acid  in 
the  latter  will  render  this  openition  much  less  oilensive  to  the 
nostrils  by  destroying  the  fcetid  smell. 


IJ^CONTINENCE  OF  UmNE. 

This  is  the  reverse  of  retention,  being  a  continual  flow  of 
urine.  It  arises  from  a  vaiiety  of  causes,  namely,  paralysis  of 
the  sphincter  vesicae,  the  muscular  power  of  the  walls  of  the 
bladder  remnitiing  intact-  calculi;  and  from  pervious  urachus 
shortly  after  birth. 

For  the  ti-eatment  of  the  two  latter  causes  see  Principles  and 
Pradicc  of  Veterinary  Sitrgery;  and  for  that  arising  from  paralysis 
cathartics  may  be  necessary,  succeeded  by  nux  vomica  and  can- 
tliarides,  with  injections  of  cold  water  into  the  rectum. 

Incontinence  is  said  to  occur  in  pigs  after  eating  of  poly- 

>nura,  hydropiper,  and  hipathifolium." — (Gamgee.) 

The  following  terms  are  applied  to  the  checked  discharges  of 
urine : — suppression — ischuria ;  painful  discharge  of  little  mine 
— ift/suria;  and  the  pv^ssage  of  urine  in  drops — drangiivij^ 
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(III.)  LOCAL  BlSEASES—contimml 

(T.)  HYSTEKIA. 

CoKccKitENT  with  the  period  of  (estnim  in  tlie  female,  the 
lulluwing  symptoms — cleocliiDg  of  the  jaws,  giinding  the  teeth, 
(lifliciilby  of  swallowing,  some  degree  of  trismus,  squinting  of 
tlie  pyes,  tonic  spasma,  alternating  with  those  of  a  clonic  kind, 
('ouiinual  kicking  in  an  irregular  uncontrolled  manner  with  one  or 
1  loth  hind  feet,  stamping  of  the  fore  feet,  and  other  signs  of  nervous 
excitement,  have  been  observed  in  the  mare  and  female  ass. 

In  one  case  that  I  saw,  the  two  fore  shoes  and  one  hind  shoe  had 
been  thrown  oJf  by  the  violent  kicking  and  stamping.  Attempts 
were  made  to  remove  the  remaining  one,  vfliich  was  loose ;  tliey 
were,  however,  unavailable,  as  the  slightest  touch  caused  a  most 
violent  kicking.  The  animal  would  fall,  the  whole  trunk  and 
neuk  being  perfectly  rigid,  whilst  the  limbs  continually  moved  in 
a  violent  and  spasmodic  manner.  The  power  of  volition  seemed 
to  be  completely  lost.  The  gluteal  muscles  were  exceedingly 
hard  and  prominent,  The  rapid  ofjening  and  closing  of  the 
vulva  and  its  highly  injected  mucous  membrane  indicated  the 
hypemstlursia  of  the  genital  organs.  L^rine  was  passed  abun- 
dantly, at  first  pale  and  watery,  but  afterwards  higldy  coloured, 
and  loaded  with  solid  matters. 

In  another  case  the  symptoms  were  rather  different.  The 
animal  was  prostrate,  rigid,  with  its  eyes  turaed  upwards,  as  if 
in  a  tmnce.  They  were  both  bled,  and  an  endeavour  was  made 
to  nauseate  them  with  aloes,  and  to  allay  the  ncn^ous  irritability 
wnth  opium.  One  recovered,  the  other  died.  For  the  prevention 
of  this  condition  I  can  only  suggest  that  the  sexual  desire  be 
gmtified  if  possible,  wheuevei'  such  a  state  of  excitement  short 
of  the  above  presents  itself. 


CHAPTER    LXXII. 
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(IIL)  LOCAL  DISISASES— continued. 

{U.)  DISEASES  CONCUERENT  WITH  OR  IMMEDIATELY 
SUCCEEDING  PARTURITION. 

Accidental  conditions  connected  with  parturition,  requiring  the 
aid  of  a  surgeon,  will  be  found  fully  described  in  the  Principles 
and  Prcutice  of  Veterinary  Surgery,  as  it  is  my  intention  to 
confine  my  present  observations  to  those  of  a  more  purely 
medical  character. 

Under  the  common  term  "  milk  fever,"  at  least  three  separate 
diseases  are  generally  described,  namely,  parturient  fever,  par- 
turient apoplexy  (already  described),  and  acute  metritis. 

PARTURIENT  FEVER. 

Definition. — A  benign  form  of  fever,  seen  in  the  cow,  mare, 
&c,  occurring  about  the  second  or  third  day  after  parturition, 
and  generally  terminating  in  recovery  in  from  twenty-four  to 
forty-eight  hours. 

The  symptoms  are  those  characteristic  of  general  febrile  dis- 
turbance; the  pulse  generally  full  and  strong,  the  breathing 
accelerated^  the  visible  mucous  membranes  injected,  the  secretion 
of  milk  suspended,  the  mammary  gland  hard  and  slightly 
erythematous,  bowels  constipated.  The  cow  may  assume  the 
recumbent  posture,  but  the  power  of  maintaining  the  standing 
one  is  not  lost,  nor  are  there  any  signs  of  unconsciousness  or  of 
cerebral  disturbance.  Unlike  parturient  apoplexy,  it  attacks 
animals  of  all  ages,  but  it  is  most  commonly  met  with  after  the 
first  parturition,  and  is  induced  by  cold,  or  some  dietetic  error, 
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and  seems  to  be  connected  with  that  condition  of  excitement 
associated  with  the  secretion  of  milk. 

Trmtm4mi, — The  treatment  of  this  affection  is  very  simple,  a 
mild  oleaginous  purf^ative,  combined  with  a  dose  of  the  spirits 
of  nitrous  ether,  warm  clothing,  and  a  restricted  diet  being  all 
that  is  rec^uirud. 


ACUTE  METRITIS,  OR  INFLAMMATION  OF  THE  WOMBL 

A  ver)'  fatal  form  of  inflammation,  occumAig  iu  a  few  hoars 
or  within  two  or  three  days  after  parturition. 

Whilst  parturient  apoplexy  and  parturient  paralysis  are 
generally  met  with  in  the  cow,  acute  metritis,  or,  more  correctly, 
nietro-pt;ritonitis,  attacks  the  cow,  mare,  ewe,  the  bitch,  and 
the  sow, 

Palkolofjy. — A  diflose  inflammation,  primarily  situated  in  the 
mucous  membmne  of  the  uterus,  soon,  however,  extending  to  the 
uterine  veins,  giving  rise  to  thti  formation  of  clots  or  thrombi,  and 
extending  to  the  peritoneum  aud  intestines.  The  inflammation 
is  characterised  by  its  tendency  to  spread  rapidly  over  a  large 
surface,  and  by  the  rapid  formation  of  an  abundant  quantity  of 
a  dark  chocolate-coloured  fluid  exudation,  which  stains  the  tissues 
of  the  organs  involved,  and  is  poured  out  upon  the  free  surfriee 
of  the  uterine  mucous  membrane,  from  whence  it  is  discharged 
jiiir  vafjinam,  and  which ,  by  its  acridity,  causes  much  irritation 
and  straining — tenesmus.  Examined  microscopically,  it  is  found 
to  consist  of  the  dihru  of  disintegrated  blood  globules,  pus. 
aud  blood  corpuscles,  and  an  abundant  quantity  of  granular 
material  slightly  intermixed  with  slireds  of  imperfect  lymph 
floating  in  a  reddish-coloured  serosity. 

This  aftection  may  be  looked  upon  as  being  due  to  pya^mic 
or  ichorteraic  poisoning,  the  whole  mass  of  blood  becoming 
altered  iii  its  character,  dark,  feebly  coagulahle,  with  the  appear- 
ance of  secondary  spots  of  inflammation  and  ecchymosis  in  the 
lungs,  the  brain,  and  other  organs. 

The  occurrence  of  the  disease  is  doe  to  over-fatigue,  as  from 
over-driving  immediately  prior  to  the  act  of  parturition,  wounds 
inflicted  upon  the  uterus  or  vagina  during  difficult  delivery,  the 
retention  of  the  fcetal  membranes,  which,  rapidly  decomposing, 
infect  the  blood  hy  absorption  of  the  putrescent  products.     It 
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may  also  be  induced  by  obesity,  more  particularly  in  the  bitch, 
exposure  to  cold,  or  any  other  debilitating  intluence. 

The  disease  may  occur  within  a  few  hours  after  parturition, 
or  ltd  appearance  may  be  protracted  to  the  third  or  fourth  day, 
and  tl^e  chances  of  a  favourable  termination  are  in  accordance 
with  the  lateness  of  the  attack.  If  occurriug  within  the  shorter 
period,  it  is  almost  invariably  fatal. 

Symptoms. — Kestlessness,  paddling  of  the  hind  feet,  loss  of 
appetite,  almost  a  total  suppression  of  milk,  the  few  drops  that 
might  be  squeezed  from  the  mammary  gland  being  of  a  bluish 
tint,  thin,  and  watery,  sometimes  of  a  reddish  or  even  chocolate 
colour,  containing  granular  matter,  more  or  less  curdled  in 
appearance,  and  exhaling  a  peculiar  odour.  The  vulva  is  small, 
contracted ;  the  vaginal  mucous  membrane  sometimes  of  a  dark 
puqde  hue,  or  a  deep  red  colour,  with  petechial  spots  and  purple 
streaks.  There  is  violent  straining,  discharge  of  a  coffee-coloured, 
ffvtid  liquid,  and,  as  the  disease  advances,  an  exhaustive  fa?tid 
diarrhcea.  The  prostration  of  strengtli  is  extreme;  the  pulse  is 
feeble,  thready,  and  very  rapid  ;  the  heart's  action  tumultuous; 
the  belly  tympanitic ;  the  surface  of  the  body  cold.  So  long  as 
sufficient  strength  remains,  the  animal  will  frequently  lie  down 
and  lise  again ;  will  kick  the  belly,  and  show  other  signs  of  abdo- 
minal pain ;  and  in  the  mare  these  symptoms  are  sometimes  com- 
plicated with  those  of  inllammation  of  the  feet.  As  the  debility 
increases,  the  animal  will  be  unable  to  maintain  the  standing 
posture,  but  whilst  recumbent,  M^ill  still  manifest  symptoms  of 
abdominal  pain  by  rolling  from  side  to  side,  looking  round  at 
the  flank,  and  by  violent  attempts  to  regain  it«  feet ;  the  pulse 
becomes  feebler  and  feebler ;  the  breathing  hurried  and  thoracic ; 
at  last  tlie  eye  becomes  amaurotic^  and  complete  unconscioosnea 
sets  in ;  the  animal  dying  in  from  twelve  hours  to  perhaps  two 
days  after  attack. 

Wliibt  practising  in  Mold,  I  Lad  the  opportunity  of  seeing 
this  disease  ext4L'.nsively.  Mold  at  that  time  was  the  terminal 
station  of  the  railway,  and  calving  cows  were  driven  in  from 
long  distances  in  Wales  for  the  purpose  of  being  conveyed  to 
the  English  markets.  They  would  sometimes  calve  on  the  road, 
and  were  of  necessity  driven  onwards  with  the  rest  of  the  herf, 
and  too  often  succumbed  to  this  fatal  malady. 

Treatment, — ^Bleeding,  purgatives,  and  depressants  of  all  kinds 
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liasten  the  fatal  termination,  and  the  only  hope  of  recovery  must 
be  based  upon  attempts  to  restore  the  diminished  vital  powers 
by  the  administration  of  alcoholic  stimulants,  the  removal  of  the 
uterine  and  abdominal  pain  by  opium  and  hot  fomentations  to 
the  loins  and  abdominal  walls,  and  to  destroy  the  septic  pro- 
perties of  the  contents  of  the  uterus,  and  soothe  its  irritated  and 
inflamed  mucous  membrane  by  injections  of  warm  water  con- 
taining opium  and  antiseptics,  such  as  "  Condy's  Fluid/'  hypo- 
sulphite of  soda,  or  carbolic  acid  largely  diluted. 

Amongst  ewes,  the  disease  is  known  by  the  term  "  inflamma- 
tion," and  great  success  has  been  obtained  in  its  treatment  by 
the  application  to  the  inflamed  uterus  of  carbolic  acid  one  i)art, 
olive  oil  ten  parts.  The  same  treatment  is  applicable  to  other 
animals. 


CHAPTER    LXXIIL 

PARASITIC   DISEASES. 

BEMABKS  ON  CLASSIFICATIOX— NEMATODA-^TOE^rA- 
TODA— CESTODA-^ACANTHOCEPHALA—DIPTEEA- 
TRACHEAHIA— TABLES  OF  ENTOZOA. 


CLASSIFICATION   OF   PARASITES. 

Parasites  are  distinguished  as  Endoparadtes  wlien  living  in 
the  interior  of  their  hosts,  and  as  Hctoparasiles  when  externaL 
With  the  Eclopanmics  we  have  at  present  nothing  to  do,  but 
will  confine  oiu'  attention  entirely  to  the  EndoparasUes.  Among 
the  most  important  endoparasitic  animals  or  Entozoa  are  thoije 
spoken  of  collectively  as  "  worms "  including  not  only  round- 
worms resembling  the  earth-worms  (Lumhricus  tcrrcstns),  and 
hence  popularly  spoken  of  as  kumhrkoids,  but  also  worms 
resembliDg  a  band  or  a  tape  (tape-worms),  or  a  leaf  (flukes), 
as  well  aa  the  thorny-headed  wonna  {EnMnorhf/nckus).  The 
round-worms  and  thorn-headed  worms  form  together  the  class 
Ntmatlidminihes,  while  the  flukes  and  the  tape-wonns  constitute 
the  class  Phhjhclminthes,  These  two  classes  form  the  parasitic 
division  of  Cuvier*s  sub-kingdom  Vermes, 

These  classes  are  further  broken  up  into  natural  orders ;  thus 
the  class  Nematkelminlhes  includes  the  two  orders  Hemaioda 
and  Acanfhocephala,  and  the  class  Platf/hdminthcs  the  two  orders 
Treniatoda  or  flukes,  and  Ccstoda  or  tape-worms. 

These  natural  orders  are  further  subdivided  into  families, 
genera.,  and  species.  Then,  again,  it  must  not  be  forgotten  that 
there  are  other  kinds  of  internal  parasites,  commonly  designated 
**  hots.*'  These  creatures  are  not  usually  classed  with  the  entozoa, 
or  helminths  proper,  because  they  are  merely  the  larval  stages 
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of  ^T^owtli  of  various  species  of  gadfly.  These  flie^  are  generaTIy 
included  in  the  genus  (Esfrus  of  entoaiologlsts,  the  CE8truia:fonn- 
ing  a  rather  numerous  family  of  the  class  Insecta,  and  belonging 
to  the  order  called  Dipteha.  As  the  attention  of  the  profes- 
sion  is  often  called  to  these  singular  creatures,  it  will  be  desirable 
to  give  a  brief  account  of  their  development  and  habits. 

There  is  yet  another  series  of  internal  parasites,  long  ago 
called  Pentastomes,  from  the  notion  that  they  were  furnished 
with  five  mouths.  These  worms  are  also  occasionally  bmu^^hi 
under  the  notice  of  the  practitioner  of  veterinary  medicine; 
and  in  one  remarkable  instance  recorded  by  the  late  Professor 
Dick,  three  of  these  entozoa  caused  the  death  of  a  valuable 
sporting  dog.  These  ri-utiistomes,  in  fact,  are  allied  to  tlie 
tme  ticks,  and  tlierefoiHj  must  he  grouped  along  with  all  those 
spider-like  creatures,  which,  in  common  vdt}\  the  spiders  them- 
selves, breatiie  by  means  of  peculiar  air-vessels  termed  tracheae. 
In  other  words,  ilie  Pentastomes  belong  to  the  order  Tracheajzia, 
forming  a  division  of  the  class  Auachnida. 

It  thus  appears  tliat,  without  taking  into  consideration  certain 
minute  parasitic  organisms  belonging  to  the  lowermost  class  of 
animals,  and  misnamed  *'  cattle  plague  bodies/*  we  have  to  deal 
with  no  less  than  six  well-marked  orders  of  invertebrate  animals, 
one  or  more  species  of  eacli  of  these  orders  being  liable  to  plav 
the  part  of  parasite  witliin  the  body  of  some  one  or  other  of 
our  various  domesticated  animals. 

To  such  of  the  parasites  as  have  an  especial  interest  for  the 
profession,  and  which  are  included  in  one  or  other  of  the  six  orders, 
namely,  Kematl»da»  Trematoda,  Cestoda,  Ac.inthocephala, 
Dii'TERA,  and  Tkachearia,  the  reader's  attention  is  now  invitetL 

Classification  of  Entozoa. 


SuB-KiNc^DOM  Yermeb  (Worms). 
CL  I.  Piafyliehninthes  (Flat-worms). 
(K  0.  1.)  Cmtoda. 

(Fatn.  a.)  Tamiadie  (Tape-worms). 

Gen.  TfjBuia, 
(Fum,  h,)  BoihinomphalidcB  (Pit-headed  woimsl 
Gen.  Bothriocephalua^ 
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(N.  O.  2.)  TremcUoda  (Flukes). 
Gen.  Distoma, 

Amphidoma, 
CL  XL    Nemaihelfninthes  (Round-worms). 

(IS.  O.  1.)  NemcUoda  (Round-worms  proper). 
(Group  a.)  Polymyaria. 
Gren.  Ascaris, 

Eustrongylus, 

Filaria  (including  Spiroptera). 
(Group  h,)  Meromyama. 
Gen.  Oxyuria, 

StrongijUis  (including  Dochmius), 
(Group  c.)  Holomyaria. 
Gen.  Trichina, 

Trichocephahis. 
(1^,  0.  2.)  Aeantliocephala  (Thom-headed  wonns). 
Gen.  JEchinarhynchtis. 


Sub-Kingdom  Abthbopoda. 
CL  I.  IruedcL 

If.  O.  Diptera. 

Eam.  (Estridm. 

Gren.  CEstrus;  the  larvae  of  some  species  are 
Entozoa, 
CL  IL  ArachnidcL 

N.  O.  Trachearia. 

Gen.  Pentastoma. 


NEMATODA. 

This  order  is  treated  oi  first  because  it  includes  the  parasites 
emphatically  called  "worms."  When  a  horse  is  said  to  have 
worms,  we  know  that  in  nine  cases  out  of  ten  the  animal  is  passing 
lumbricoids  of  large  size  {Ascaris  megalocephala),  or  it  is  troubled 
with  maw-worms  (Oxyuins  curvula).  In  like  manner,  when  a 
dog  is  said  to  have  worms,  it  is  either  meant  that  the  animal  is 
passing  or  throwing  up  round- worms  {Ascains  marginata),  or 
that  it  is  parting  with  the  falsely  so-called  maw-worms,  which, 
after  all,  are  neither  more  nor  less  than  tlie  free  and  independent 
segments  or  proglottides  of  some  species  of  tape-worm.    Wonns 
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in  cattle  and  slieep  are  Dot  often  spoken  of  as  such,  and  little 
attention  is  paid  to  those  of  the  pig.  With  the  cat,  however, 
it  is  far  otherwise,  for  we  have  known  veterinarians  whose  assis- 
tance has  been  eagerly  sought  in  \iew  of  ridding  this  domestic 
pet  of  its  internal  enemies,  and  especially  of  the  nematode 
entozoon  called  Ascaris  rnystax.  In  addition  to  the  above,  there 
are  other  Bpecies  belonginj^  to  the  nematode  order,  to  which 
a  larger  interest  is,  or  ought  to  be,  attached  by  the  professional 
man-  To  this  series  belong  the  little  flesh*worm  {TtUkina 
spiralis) ;  the  thread-worm  which  occasions  the  "  lamb  disease  *' 
{Stronijifliis  filana) ;  the  very  similar  nematode  that  produces 
hnsk  or  boose  in  cattle  {Sirangyliis  micruru-s);  and  the  worm 
which  gives  rise  to  aneurisms  in  the  horse  and  ass  {Stron^ylus 
armatm).  No  member  of  the  veterinary  profession  should  be 
totally  unacquainted  with  the  natural  history  of  these  important 
species  of  parasite. 

Except  as  regards  the  Tnchifm  spiralis,  it  cannot  be  affiimed 
that  we  have  an  entire  knowledge  of  the  course  of  development 
undergone  by  any  of  the  above-mentioned  nematodes*  It  is 
true  that,  with  more  or  less  deviation  from  a  common  plan,  all 
of  them  must  pass  through  simihir  stages  of  growth,  from  the 
time  of  their  first  fonnation  in  the  egg  up  to  the  period  of  sexual 
maturity.  All,  moreover,  must  in  some  way  or  other  conform 
to  a  known  law  of  their  existence,  which  involves  at  least  one 
change  of  residence  before  they  ciin  acquire  the  adult  condition 
within  the  body  of  the  last  or  ultimata  bearer.  Herein  lies  the 
difficulty  in  tmcing  out  tlie  development  of  most  of  the  species ; 
nevertheless,  from  the  facts  already  made  known  by  experimental 
research,  it  is  not  too  much  to  hope  that  we  shall  hereafter  become 
possessed  of  a  knowledge  of  all  the  more  important  plienomena 
connected  with  the  development  of  the  nematode  worms. 

The  Trlchifia  spiralis^  as  ordinarily  known,  is  a  small  sexually 
immature  nematode,  usually  found  lodged  witliin  capsules  or 
cysts,  and  occupying  the  muscles  of  some  animal,  such  as  the 
pig,  or  of  man  himself.  "When  the  little  worm  is  removed  from 
the  cyst  its  entire  length  will  be  found  not  to  exceed  the  -^th  of 
an  inch.  In  its  full-grown  or  sexually  mature  state  it  is  still  a 
very  minute  worm;  the  males  mcasuripg  only  the  -iVth  of  an 
inch,  wliilst  the  females,  which  are  more  than  as  large  agaiu^ 
reach  up  to  about  |th  of  an  inch. 
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Tlie  professional  importance  of  the  trichina  more  directly 
eoacenis  the  medical  man  than  tlie  veterinarian ;  nevertheless, 
since  tlie  human  disorder  termed  trichiniasis  takes  its  origin  from 
tlie  consumption  of  animal  food,  especially  pork,  it  is  clearly  the 
duty  of  the  latter  to  understand  the  nature  of  the  malady  thus 
provoked,  and  to  ac<|uaint  himself  with  the  phenomena  of  the 
parasite's  development.  The  experiments  of  various  helmintho- 
IogJ8ts»  and  especially  those  of  Davaine,  have  distinctly  proved 
that  when  small  animals,  such  as  rats,  rabhits*  and  cats,  are 
lai^Iy  infected,  they,  like  man  liimself,  readily  succumb  to  the 
disease.  In  the  case  of  larger  animals,  a  very  great  amount  of 
infection  is  necessary  to  give  rise  to  any  external  symptoms* 
So  complete,  indeed,  does  this  immunity  appear  to  be,  that  a  pig 
experimented  on  at  the  Royal  Veterinary  College  showed  no  sign 
of  the  disorder,  although  from  subsequent /ws^  mortem  evidences 
it  was  calculated  that  its  flesh  contained  sixteen  millions  of 
living  worms. 

Until  very  lately  we  flattered  ourselves  that  in  England  and 
Scotland  there  was  no  such  thing  as  trichina  existing  in  our 
home-reared  porkers ;  but  so  fat  as  the  former  division  of  the 
country  is  concerned,  this  immunity  can  no  longer  be  said  to 
exist*  Not  only  have  several  English  fed  pigs  been  found  to 
harbour  spiral  flesh-worms,  but  in  the  year  1871|  as  recorded  by 
Dr.  Dickenson,  an  outbreak  of  trichiniasis  occurred  in  a  farmer's 
family  in  Cumberland,  this  attack  resulting  from  the  consump- 
tion of  pork  reared  by  themselves.  As  Mr.  GamgcB  has  well 
remarked,  "  If  pigs  are  permitted  to  swallow  the  genus  of  human 
parasites,  as  in  Ireland  and  in  many  British  piggeries,  we  must 
expect  hams,  bacon,  and  pork  sausages  to  be  charged  with  the 
embryonic  forms  of  human  entozoa."  Very  much  more,  of 
course,  might  be  said  on  this  subject  in  relation  t-o  questions 
of  hygiene ;  but  our  object  in  these  pages  is  merely  to  show  the 
sity  of  a  general  acquaintance  with  the  subject. 
The  symptoms,  whether  occurring  in  man  or  animals,  are 
generally  believed  to  be  due  to  the  wounds  and  consequent 
irritation  set  up  by  the  worms  during  tlieir  waiulerings  in  the 
tissues  of  the  host ;  but  whilst  this  is  true  as  a  cause  of  tlm 
phenomena  occuiTing  in  the  second  stage  of  the  disease,  it  is 
obvious  that  the  etirliest  symptoms,  often  accompanied  M'itli 
dlarrboeai  are  due  to  intestinal  irritation  idonc.     Some  authors 
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have,  indeed,  contended  that  there  is  no  stich  tiling  as  traumatic 
injury  caused  by  the  wandering  parasites,  but  our  best  experi- 
luentaHsts  in  helminthology  are  one  and  all  in  favour  of  the 
view  here  advocated. 

Whilst  many  admirable  memoirs  have  been  written  on  the 
structure  and  development  of  trichina  (the  literutui-e  of  the 
subject  being  of  very  great  extent),  we  have  on  the  whole 
satisfied  oui-selves  that  the  clearly  enunciated  statements  and 
conclusions  of  Leiickart  are  worthy  of  every  contidence.  The 
following  is  a  brief  rimimi  of  his  conclusions,  given  abnost  in 
his  own  words : — 


1 .  Trichina  spiralis  is  the  j  uvenile  state  of  a  little  TOund-%vorni . 

2.  The    mature    Trichina    inhabits   the   intestinal    canal    of 

numerous  wami-blooded  animals,  especially  mammals* 

3.  The   intestinal   Trichinw   attain   sexual   maturity  on  the 

second  day  after  their  introduction  into  the  stomach. 

4.  The  eggs  are  developed  witljui  the  parent  worm  into  minute 

filaria-like  endjryos,  which  are  born  free  tram  the  sixth 
day  onwards. 

5.  The  new-burn  young  soon  commence  wandering,  penetrat- 

iiig  the  intestinal  walls,  and  passing  directly  through  the 
abdominal  cavity  into  the  muscles  of  the  host 

6.  The  directions  in  which  they  proceed  are  in  the  course  of 

the  iutermuscuLar  connective  tissues,  the  majority  of  the 
embryos  resting  in  the  muscles  of  the  abdomen  and  thorax. 

7.  The  endjiyos  penetrate  the  separate  muscular  bundles,  and 

at  tlie  expimtiou  of  fourteen  days  they  will  have  aax^ired 
the  size  and  organization  of  the  spiral  flesh-worm. 

8.  Soon   after   the   intrusion   of    the   parasite    the    infested 

muscukr  fibre  loses  its  original  structure;  and  after  a 
while  the  spot  occupied  by  the  rolled-up  entozoa  becomes 
spindle-shaped,  within  which  the  well-known  lemon- 
shaped  cysts  are  formed. 

9.  The  further  development  of  the  muscle  trichina?  is  aIto» 

getber  independent  of  the  formation  of  these  cysts,  tlie 
walk  of  which  become  hardened  l)y  calc^ireous  deposition, 
and  thus,  moreover,  males  and  females  are  already  dis- 
tinguishable in  the  larval  state, 

10.  The  immigration  of  the  young  parasites  in  large  numbers 
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produces  very  serious  or  even  fatal  consequences;  and 
thus  it  happens,  that  in  proportion  to  the  quantity  of 
imported  pai-asites  the  symptoms  resulting  will  he  either 
severe,  dangerous,  or  even  fataL 

It  has  been  stated  by  some  writers  that  even  pigs  occasionally 
display  symptoms  of  trichiniasis,  the  signs  of  the  disease  in  the 

auimal  Ijeing  loss  of  appetite,  quiescence,  aversion  to  all  kinds 
of  movement,  and  even  pirtial  paralysis  of  the  limbs.  In  the 
hnmsku  subject  it  is  well  known  that  the  symptoms  are  much 
tJiore  severe,  many  of  the  patients  enduring  the  most  iixtolemble 
A^ny,  until  at  length  death  mercifully  comes  to  put  an  end  to 
eir  suflerings. 

Here  it  will  not  be  out  of  place  to  mention  that  cats  are  lialile 
he  affected  with  another  disease  very  closely  resembling 
ichiniasis,  which  may  appropriately  be  called  olulaniaais.  The 
isorder  is  occasioned  by  a  minute  trichina-like  nematode  termed 
>y  Leuckart  Olulanus  trkitsjris.  It  gains  access  to  the  luugs  in 
^e  larval  state,  producing  death  by  suffociition. 
Our  knowledge  of  the  history  of  the  development  of  the  larger 
Und- worms  is  very  iucoiuplete;  nevertheless  the  causes  of  the 
^i^valence  of  these  worms  in  particidar  localities  and  duriug 
^rtain  seasons  are  not  far  to  seek.  It  is  clear  that  their  final 
tage  of  growth  is  accomplished  with  great  rapidity,  otherwise 
e  should  not  meet  with  luml^ricoids  in  pigs  and  puppies  scarcely 
ree  weeks  old.  Large  round-worms  have  also  been  found  in 
ry  young  colts.  The  ordinary  lumbricoids  of  the  horse,  of  the 
Pig,  and  of  man,  so  very  closely  resemble  each  other,  that  by 
me  they  are  regarded  as  mei'e  varieties  of  one  species  (Asctfris 
\(j(doccpkala^  A,  auilla,,  aud  A,  lnmhrimuk&).  Whether  tbey 
so  or  not  is  of  little  practical  moment,  for  it  seems  qidte 
rtain  that  a  perfect  knowleilge  of  the  earlier  stages  of  devclop- 
Xiieut  of  any  one  of  them  would  furnish  a  clue  as  to  what  ol)taios 
|bi  the  others.  It  is  proljable  also  that  the  lumbricoids  of  the 
Hog  and  cat  undergo  similar  changes. 

f  The  eggs  of  the  common  round- worm  have  been  kept  alive 
by  Davaine  for  more  than  five  years ;  and  various  observers 
lave  watched  their  development  in  fresh  water  up  to  the  stage 
imperfectly  developed  emlir}  us,  and  have  kept  them  alive  in 
condition  for  three  months. 
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Dr,  Davaine  admiuistered  some  of  his  five-3'ear-old  embryos 
to  rats,  and  had  the  satisfaction  of  findiDg  a  few  of  their  egjj^s  i^ 
the  faeces,  with  their  embryos  still  living,  and  striving  to  get  out 
of  the  shells.  He  admiiiistered  others  to  a  cow,  also  introducing 
some  into  the  stomachs  of  dogs  in  small  linen-covered  flasks.  As 
a  general  result,  it  may  be  said  that  tlie  embryos  escaped  from 
their  shells  ;  but  tlie  contents  of  those  eggs  in  which  the  process 
of  yolk-segmentation  had  not  arrived  at  the  stage  of  embryonal 
formation  remained  undigested.  80  far  back  as  the  year  1853 
Verloren  reared  embr>'os  in  the  eggs  of  the  dog's  round-worm 
within  a  period  of  fifteen  days  in  distilled  water.  Dn  Cobbold 
has  also  reared  the  embryos  of  this  species  (Ascaris  marrpnata) 
in  fresh  water,  and  has  kept  tliem  alive  for  a  period  of  seventeen 
months.  At  the  expiration  of  this  period,  and  during  the  waim 
weather,  some  of  them  escaped  from  their  shells. 

According  to  Davaine,  the  eggs  of  many  nematodes  will  readily 
retain  their  vitality  though  long  exposed  to  dryness,  but  their 
contents  will  not  go  on  developing  during  this  period  of  exposure. 
In  the  case  of  Ascaris  tdraptera  of  the  mouse,  however,  embry* 
onal  formation  goes  on  in  spite  of  the  absence  of  external  mois* 
ture.  He  has  noticed  the  same  thing  in  the  oxyiirides  of  rodents. 
Dryness  does  not  even  destroy  the  eggs  of  Aacaru  lumln^icoiiitJi 
and  Truhocephahs  diqjar.  It  would  seem,  in  short-,  that  the 
eggs  of  nematodes,  which  normally  take  up  their  residence  in 
cats,  dogs,  and  carnivorous  aminals  which  reside  in  arid  regions, 
will  develop  embryos  in  ovo  without  a  trace  of  moisture. 
Uavaine  is  of  opinion  that  it  is  not  necessary  that  nematode 
embryos  should  pass  through  the  body  of  any  intermediary 
bearer  ;  and  he  believes  that  they  are  often  directly  transferred 
to  the  stomach  of  their  appropriate  hosts  whilst  adhering  in  the 
condition  of  an  impalpable  dust  to  the  coats  of  their  bearers, 
whence  tliey  are  detached  by  the  animals  themselves  when 
licking  the  fur.  With  the  eggs  of  Ascaru  me^akwepkala  Dn 
Cobbold  lias  perfoniied  several  experiments,  having  reared  the 
embryos  in  simple  fresh  water,  and  found  them  capable  of  escap- 
ing from  tlieir  shells  during  warm  weather.  He  also  succeeded 
in  rearing  these  larva*  in  pond  mud,  noticing  at  the  same  time 
that  after  their  exclusion  they  grew  more  or  le-ss  rapidly  up 
to  a  certain  point,  after  which  they  appeared  to  stop,  as 
if  waiting  transference   to   some  host  for  the  further  accom- 
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Iplishment  of  their  larval  growtJi.     The  addition  of  horse-duDg 
I  to  the  soft  wet  mud  in  one  case,  and  of  cow-dung  in  another, 
Ineither  appeared  to  advance  nor  retard  the  process  of  embryonal 
I  growth  so  long  as  the  embr^^os  remained  in  their  shells.     On  the 
I  other  hand,  w^hen  the  embryos  were  reared  in  simple  horse- 
Iduflg,  purposely  kept  moist,  they  attained  a  higher  degree  of 
I  OT^ganization  than  did  those  which  were  reared  in  water  and  wet 
liKiud.    Having  watched  hundreds  of  these  larvse  under  varying 
I  conditions,  Cobbold   came   to  the   conclusion   that  after  their 
I  escape  from  the  egg,  their  growth,  strength,  and  activity  are 
I  favoured,  if  they  happen  to  have  gained  access  to  fluid  media 
I  coutaiuing  impurities.     Ditch   or  muddy   pond  water  would 
I  appear  to  be  eminently  favourable  to  the  development  of  the 
[  escaped  larvje  up  to  a  certain  stage  of  growth. 
I      Tliat  warmth  is  eminently  favourable  to  the  development  of 
r  '^II  kinds  of  parasites  is  a  well-established  truth  ;  and  in  the  case 
'Jf  most  nematodes  it  appears  to  l>e  absolutely  essential  to  the 
I  formation  and   hatching   of  the   embryos.     Take   the   case   of 
[O^urLs,  for  example.     As  Leuckart  observes  {Die  MciiscMichtn 
^aradtcn,  Bd,  ii-  s,  326),  "  One  only  neeils  to  expose  the  eggs  of 
^he  human  thread-worm  to  the  action  of  the  sun's  rays  in  a 
Moistened  paper  envelope,  when  in  five  or  six  houi-s  the  tadpole- 
shaped  embryos  become  slender  elongated  worms^  which  are  not 
Unlike  the  sexually  mature  oxj^rides  in  form,  exliibiting  ratlier 
lively  movements  under  the  influence  of  the  w^armth."    The 
Power  of  warmth  is  thus  very  obvious  in  the  case  of  oxyuris, 
^ince  without  a  certain  degree  of  temperature  the  earliest  em- 
bryonal change  cannot  be  accomplished.     As  in  the  ox>'nris  of 
tnan,  these  early  changes  are  sometimes  accomplished  w^bilst  the 
eggs,  discharged  from  the  maternal  worm,  still  lie  in  the  ftf^ces 
or  rectum  of  the  bearer;  so  also  it  is  probable  that  similar 
changes  occur  in  the  eggs  of  Oxt/uris  curvida  wliilst  they  still 
:remain  in  the  rectum  of  the  horse.     According  to  Ij3uckart,  the 
pe  of  the  embr}'03  of  the  human  oxyuris  ordinarily  takes 
place  when  the  eggs  are  swallowed  by  a  new  human  bearer ;  but 
from  the  observ^ations  of  Heller,  it  is  also  quite  certain  that  any 
person  may  infest  himself  by  swallowing  the  eggs  which  have 
come  from  oxyurides  dwelling  in  his  own  person.     In  either 
case  the  escape  of  the  embryos  from  the  egg  is  brought  about  by 
the  action  of  the  gastric  juice  acting  upon  the  cgg-shelL    The 
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further  changes  resulting  in  the  formation  of  the  peffec 
matiiiii  oxyuria  are  accomplished  witbiu  the  alimentary  cuiual 
of  the  bearer.  Here  we  have  cases  in  which  the  adult  sexual 
form  of  the  parasite  lays  e^gs  in  the  alimentary  canal  of  its 
host.  Favoured  by  the  waniith  and  moisture  of  the  alimentAry 
canal,  the  embryo  reaches  a  certain  stage  of  development  while 
stilt  enclosed  within  its  eg^-shell  If  these  eggs,  expelled 
with  the  heces,  reach  a  new  host,  the  embi^^o  is  hatched,  and 
develops  into  a  sexual  adult  This  is  the  mode  of  development 
in  Trkhocepfuthis  ajfjuia,  and  almost  certainly  in  Oxtfuris 
vermicidaru  of  man,  Oxjjnris  cnrvula  of  the  horse,  and  Asi^urk 
himbrkoides. 

Thus  Ur.  Heller  found,  pmf  mctrtew,  young  round-worms,  ot 
the  sjiecies  Asicark  lumhncmdi'S,  in  the  intestines  oi  an  imbecile. 
There  were  eighteen  si:tecimens,  the  largest  of  which  had  only 
acquired  the  lenj^th  of  about  haK  an  inch,  whilst  the  smallest 
gave  a  long  diameter  of  only  2'75  mUlimkre^,  or  let  us  say 
roughly  the  ninth  part  of  an  inch.  Thus  Heller,  in  part  at 
least,  blidged  over  the  gap  which  had  formerly  existed  between 
the  size  of  the  embryo  at  the  time  of  expulsion  from  the  egg 
and  the  large  sized  ones  which  alone  had  been  formerly  ob- 
served in  the  alimentary  canal,  and  in  this  case  we  are  almost 
certain  that  the  eggs  are  hatched  in  the  rdimeutiiry  canal,  where 
the  embiyoa  attain  sexual  maturity. 

The  mode  of  development  is  usually  slightly  different  in 
Ascaris  and  Htrmifjylus^  where  the  eggs  have  a  thin  shell,  and 
the  embryo  enjoys  for  a  time  a  non-pamsitic  existence  in  water 
or  mud.  Here  it  gi-ows  in  si^e,  but  develops  no  sexual  organs. 
Sometimes  it  accidentally  attaches  itself  as  a  parasite  to  a  fresh- 
water mollusc,  but  it  undergoes  no  change  there.  Kventually, 
gaining  access  to  a  proper  host,  it  reaches  sexual  maturity',  and 
the  cycle  of  its  life  is  repeated.  TJiis  is  the  mode  of  develop- 
ment of  Doi'hmius  iri(/07iocrphalus  of  the  dug,  of  Dochmius 
ihwdenalis  of  man,  and  of  various  species  of  Ascaris,  c.^.,  Astaris 
arumuuda  of  the  frug.  In  the  case  of  some  of  the  strongyle^, 
there  can  be  no  doubt  that  the  earlier  larval  transformations 
are  undergone  after  the  eggs  have  been  expelled  and  lodged 
witliiu  soft  soil  or  mud,  Lcuekart  has  proved  this  in  the  case 
of  Btron(/ylus  hypostomus,  whose  rhabditiform  young  cast  their 
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first  skill  in  about  three  weeks,  at  whicli  time,  as  happens  with 
many  other  larval  uematodes,  they  part  with  their  tails- 

The  case  ia  still  more  complicated  when  the  nematode  re- 
quires two  hosts  to  complete  its  metamorphosis*  In  some  cases 
it  is  the  egg  which  is  taken  into  the  first  or  intermediate  host, 
in  other  cases  it  is  the  larva.  We  have  a  good  example  of  a 
parasite  requiring  two  hosts  in  the  case  of  the  Spiroptera  Mum 
of  the  mouse.  The  eggs  pass  out  of  the  alimentary  canal  of 
tlie  motise,  and  are  eaten  by  tlie  meal-worm.  The  eggs  are 
hatched,  and  the  larva,  after  living  in  the  meal-worm  for  about 
five  weeks,  forms  round  itself  a  capsule  of  connective  tissue. 
If  meal-worms  containing  these  encysted  larvae  are  eaten  by 

[  mice,  the  larv-se  leave  their  capsules  and  become  the  sexually 
mature  Spiroptera  obima  of  tlie  mouse*  Tlie  Ftlaiia  saufjumis 
homum,  or  Filaria  Bancrojiii,  is  anotljer  good  example  of  a 
parasite  which  requires  two  hosts.  The  sexually  mature  worm 
is  found  in  the  human  tissues,  and  is  viviparous,  producing 
Bumejous  larv^^,  which  make  their  way  into  the  blood.  The 
blood  is  sucked  by  mosquitos,  and  thus  the  larvre  get  into  the 
mosquito,  where  they  increase  in  size,  and  undergo  various 
changes.     When  tlie  mosquito  dies  the   larvie  pass  into  the 

[water  and  hve  for  a  time  a  free  life.     Ultimately  they  gain 

(access  to  the  intestines  with  the  water,  and,  Lioritig  into  the 
tissues,  produce  again  the  larvae  on  attaining  sexual  maturity  in 
their  human  bearer. 

A  third  example  of  a  nematode  requiring  two  hosts  is  the 
Trichina  spiralis.  The  sexually  mature  worm  lives  in  the 
alimentary  canal,  and  is  viviparous,  jiroduciug  nimierous  larva^ 
wliich  make  their  way  out  of  the  alimentary  canal  into  the 
muscles,  where  they  encyst.  When  flesh  containing  the  sexually 
immature  lar\'ie  is  eaten,  the  cystic  stage  comes  to  a  close,  and 
sexual  maturity  is  attained  in  the  alimentary  canal^  where  the 
larvte  are  again  produced. 

The  eminent  Russian  traveller  Fcdtschenko  obser\^ed  the 
primary  larval  changes  to  take  place  in  tlie  young  of  the  guinea- 
worm  during  their  sojourn  in  the  alimentary  canal  of  Ct/dapes, 
these  entomostracous  crustaceans  being  destined  to  play  the 
part  of  intermediary  beai'ers,  In  like  maimer,  there  can  he 
little  doubt  that  the  young  of  the  strongyles,  which  occasion 

•  JiU5k  and  lamb  disease,  undergo  their  primary  changes  of  d^- 
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velopment  either  within  soft  mud  alone,  or  within  the  bodied 
of  small  slugs  and  other  minute  denizens  of  herbage,  or  possibly 
within  the  Ix^dies  of  larval  insects  and  minute  entomostracans. 
inhabiting  ponds,  ditches,  and  running  streams.  It  thus  seems 
that  whilst  some  nematodes  can  accomplish  their  develop- 
mental processes  without  any  lengthened  sojourn  outside  their 
final  bem^er,  others,  on  the  contrary,  require  particular,  varied, 
and  prolonged  conditions  which  shall  enable  them  t^  undergo 
certain  preliminary  changes  altogether  exterior  to  and  apart  from 
the  bodies  of  their  ultimate  hosts.  In  short,  as  Leuckart  points 
out,  we  have  two  distinct  groups  of  strongjdes :  those  which  lead 
a  free  life  in  their  larval  state,  undergoing  a  certaia  grade  of 
development  in  mud  and  water;  and  those  which  pass  through 
certain  larval  changes  of  growth  within  the  bodies  of  insects 
and  other  intermediary  bearers. 

So  much  for  the  natural  history  of  the  nematoda,  or  order  of 
thread- worms  and  round-worms,  on  which  much  more  might  be 
said,  were  we  not  limited  to  a  geneml  view  of  all  the  groups  of 
internal  parasites.  As  it  is,  the  reader  will  not  fail  to  perceive 
that,  speaking  generally,  it  is  now  clearly  understood  how  cattle 
and  sheep  and  other  animals  obtain  one  frequent  form  of  lung 
disease.  It  is  almost  needless  to  add  that  the  labours  of  hel- 
miiithologist-s  have  thus  contributed  largely  towards  the  forma- 
tion of  rational  principles  on  which  to  base  successfully  both  a 
radical  and  prophylactic  method  of  treatment. 


PLATYHELMINTHES. 

The  flukes  and  tape-worms  which  belong  to  this  class  hav*e 
flattened  bodies,  hence  the  name  Flalyhdminthes  or  llat-w*orius. 
They  are  hermaphrodite,  and  are  usually  furnished  with  organs 
of  attachment,  such  as  suckers  and  hooks.  Usually  there  is  an 
alternation  of  generations,  i,e.,  the  young  one  is  not  like  its 
parent,  but  must  pass  through  various  metamorphoses  in  order 
to  reach  the  adult  form. 
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This  order  comprises  the  flukes ;  and  it  is  of  great  interest 
to  the  veterinariauj  inasmuch  as  he  is  occasionally  consulted  in 
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reference  to  the  well-known  disease  in  sbeep  termed  rot    This 

Idisonler  is  unquestionably  due  to  the  presence  of  the  common 

f liver  fluke  {Disimna  liepatieum),  a  parasite  that  is  seldom  more 

than  an  inch  in  length*    Other  animals  than  sheep  are  liable  to 

.1)6  infested  by  it,  but,  except  in  the  ease  of  cattle^  hares,  and 

f  Tab  bits,  it  only  very  rarely  occasions  severe  disease.     In  about  a 

score  of  instances  this  entozoon  has  been  detected  in  the  human 

body.     It  sometimes  also  infests  the  horse. 

For  many  years  past  investigations  have  been  conducted  with 
the  special  purpose  of  ascertaining;  tlie  manner  in  which  cattle  and 
eheep  infest  themselves  with  this  parasite ;  and  although  we 
have  not  succeeded  in  tracing  out  all  the  stages  of  growth  of  the 
common  fluke  itself,  researches  amongst  the  treraatodes  generally 
have  enabled  observers  to  arrive  at  conclusions  of  the  highest 
pmctical  importance.  Intelligent  cattle-breeders  and  agricul- 
Itnrists  have  all  along  observed  that  the  rot  was  particularly 
virulent  after  long-continued  wet  weather,  and  more  especially 
so  when  tliere  liad  been  a  succession  of  such  seasons;  and 
further,  that  the  flocks  grazing  in  low  pastures  and  marshy 
districts  were  nuich  more  liable  to  invasion  than  those  which 
pastured  on  higher  and  drier  grounds ;  but,  what  is  most 
interesting,  they  also  observed  that  an  exception  occurred 
in  the  case  of  those  sheep  feeding  in  the  extensive  salt 
'  water  marshes  bordering  our  eastern  shores.  It  was  probably 
this  latter  circumstance  which  suggested  the  common  and 
useful  practice  of  mixing  salt  %vith  the  food  of  sheep  and  cattle, 
both  as  a  preventive  and  curative  agent  At  all  events,  as  will 
[.appear  in  the  sequel,  tbe  intelligible  explanation  of  the  good 
I  elVectcd  by  this  simple  practice,  is  intimately  associated  \vith  a 
correct  understanding  of  the  mode  of  developuicnt  of  the  parasite 
I  in  question. 

The  symptoms,  treatment,  and  pathological  appearances  con- 
nected with  rot  are  not   here   discussed,   tlie  present   chapter 
kbeing  limited   to  the  natural  history  of  the  entozoa.     Even 
[within  this  limitation  the  subject  is  too  large  to  l>e  treated 
I  of  exhausti%'ely  and  in  detail;  but  for  all  practical  purposes 
it  is  probably  suflicient  to  follow  the  plan  we  have  adopted 
I  in  the  case  of  trichina,  namely,  to  offer  a  series  of  conclusions, 
Jjeuch  as  appear  to  be  well  established  by  the  independent  re- 
searches of  various  helniinthologists.     In  this  connection  it  v^ 
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only  necessary  to  add  tliat  the  labours  of  Steenstmp,  I^nckart; 
Van  Uenedeii,  Pagenstecher,  Moiilinie,  Davaine,  Filippi,  and 
Si  moods  iiave  played  a  most  conspicuous  part.  It  may  also 
be  observed  that,  notwithstanding  many  assurances  to  the 
contrary,  tlie  present  state  of  our  knowledge  does  not  justify 
our  going  beyond  the  data  and  conclusions  here  given.  The 
statement  made  by  one  naturalist,  to  the  effect  that  the  larvae  of 
tlie  commou  fluke  reside  in  the  mollusc  called  Succiiiea  putris^ 
hns  not  received  conlirmation.  Tliat  the  larvae  are  not  limited 
to  a  single  species  of  molluscan  bearer  is,  to  say  the  least, 
extremely  probable.  All  tilings  considered,  perhaps  the  follow- 
ing may,  in  the  present  state  of  the  science,  be  regarded  as 
a  fair  exy»osition  of  the  genetic  relations  and  phenomena  ex- 
hibited by  the  common  liver  Hake, 

L  The  liver  fluke,  in  its  sexually  mature  state  (Distoma 
hepaiicum)  gives  rise  to  the  disease  commonly  called  rot ; 
this  affection  being  also  locally  teraied  coatM  (Dorsetshire, 
Devon),  iks  (Cornwall)  and  hane  (Somersetshire).  In 
France  it  is  known  as  the  Cach^xie  acptcuMf  and  more 
popularly  as  pourrUure,  In  Germany  the  epidemic 
disease  is  called  egdaeuclm,  and  in  a  more  limited  sense 
either  die  Fdufe  or  dk  LehtrlrankheiL 

2.  The  rot  is  especially  prevalent  during  the  spring  of  the 
year,  at  which  time  the  fluke  itself,  and  innuniemble 
multitudes  of  the  free  eggs,  are  constantly  escaping  from 
the  alimentary  canal  of  tlie  bearer.  The  geims  are  thus 
ordiniirily  transfetTeJ  to  open  pasfcure-grounds,  along  with 
the  fa^^es  of  the  bearer. 

3.  As  it  has  been  shown  by  dissections  that  the  liver  of  a 
single  sheep  may  hai^bour  several  hundred  flukes,  and  as 
also  a  single  adult  tiuke  is  capalile  of  throwing  off  several 
thousand  eggs,  it  is  certain  that  any  rot-afl'ected  flock  is 
capable  of  distributing  millions  of  fluke  germs  in  the  egg 
condition, 

4.  Such  flukes  as  have  accidentally  escaped  their  host  per 
aitfim  do  not  exhibit  powers  of  locomotion  suflicient  to 
enable  them  to  undertake  migrations.  Their  slight 
movements,  how^ever,  subsen^e  the  purpose  of  concealing 
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them  in  the  gi^ass  whore  they  have  fallen,  and  also,  pro- 
"bably,  aid  in  tlie  further  expulsion  of  eL'i^s,  which  latter 
can  only  pass  from  the  oviduct  in  single  file,  one  at  a 
time. 

After  the  death  of  the  escaped  flukes,  the  further  dispersion 
of  the  eggs  is  facilitated  l*y  the  suhsequeiit  decouiposi- 
tion  of  the  parent  worm,  and  also  by  its  disintegi^tion, 
occasioned  by  the  attacks  of  insects*  It  has  been  Ctilcu- 
lated  that  the  uterus  of  a  fulhgrown  fluke  may  contain 
upwards  of  forty  thousand  eggs. 

I.  By  the  agency  of  wind.s,  rains,  insects,  the  feet  of  cattle, 
dogs,  rabbits,  and  oilier  animals,  as  well  as  by  man 
himseli\  the  freed  ova  are  dispersed  and  carried  to  con- 
^^i  Bidemble  distances;  and  thus  it  is  that  a  consi(krable 
^B  pi'oportion  of  them  ultimately  find  their  way  into  poiuls, 
ditches,  canals,  pools  of  aU  kinds,  lakes  and  running 
streams. 

The  eggs  at  the  time  of  their  expulsion  exhibit  the  aheady 
segmented  yolk  in  a  state  of  fine  division.  The  egg 
contents  continue  to  develop  outside  the  parent  s  body  ; 
the  gmnular  matrix  finally  ))e€omiug  transformed  into  a 
ciliated  embryo,  which,  when  set  free,  follows  the  habit 
of  infusorial  animalcules  in  general  by  swimming  rapidly 
in  the  water.  The  escape  of  tlie  embryo  is  effected  at 
the  anterior  pole  of  the  egg-shell,  w  hich  is  furnished  with 
a  lid  that  opens  in  consecinence  of  the  action  of  prolonged 
immersion,  aided  by  the  vigorous  movements  of  the  con- 
tained embryo. 

The  ciliated,  free,  swimming  embryo  of  the  common  fluke, 
at  the  time  of  its  birth,  exhibits  the  figure  of  an  inverted 
cone,  its  anterior  extremity,  which  is  broad  and  some- 
what flattened,  supporting  a  central  proboscis-like  papilla. 
A  small  pigment  spot,  placed  dorsally,  and  having  tlie 
form  of  a  cross,  is  supposed  to  be  a  rudimentary  organ  of 
vision.  After  the  lapse  of  a  few  days  the  cilia  fall  ofl', 
the  embryos  then  assuming  the  character  of  phinaria-like 
creeping  lan^a*. 
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y.  Notwitlistanding  its  abridged  locomotive  powers,  the  non- 
ciliated  liirva  sooner  or  later  gaiDS  access  to  the  body  of 
an  intermediary  bearer,  within  whose  tissiies  it  becomes 
transformed  into  a  kind  of  sac  or  Bporoti/st,  In  this  con- 
dition  the  larv^a  is  capable  of  developing  other  larvas  in 
it*^  interior  by  a  process  of  bndding.  The  sporocysts  vary 
in  character,  and  when  highly  organized  are  called  redttr ; 
they  are  often  also  called  nurses;  the  latter  term  being 
generally  applicable  to  all  forms  of  trematode  hirvae 
which  reproduce  by  internal  budding. 

10.  The  progeny  of  the  more  highly  oi^anized  ''nurses'* 
(sporocysts  or  redia^)  are  furnished  with  tails,  in  which 
characteristic  stage  of  growth  they  constitute  the  well- 
known  C£rcarim  or  higher  trematode  larvae.  In  this  stage 
they  migrate  from  their  intermediary  molluscan  hosts, 
and  pass  into  the  water  to  lead  for  a  time  an  independent 
existence. 

1 1 .  There  is  every  reason  to  believe  that  before  the  ctrcarim 
succeed  in  gaining  access  to  their  final  or  definitive 
hosts,  they  re-enter  the  bodies  of  molhiscs  or  aquatic 
insects.^  This  they  accomplish  by  means  of  a  boring 
apparatus ;  and,  lia\ing  previously  cast  off  their  tails, 
they  encyst  themselves  beneath  the  surface  of  the  skin. 
In  this  new  situation  they  acquire  a  still  higher  degree 
of  organization,  thus  realising  the  so*called  tailless  or 
pupa  stage. 

12.  The  pupte  or  encysted  cercarim  are  at  length  passively 
tn^nsf erred,  along  with  its  fodder  or  its  drink,  into 
the  digestive  organs  of  the  ultimate  host;  and  it  is 
thought  that  the  cysts  serve  the  puipose  of  a  protective 
covering  until  the  larvie  have  passed  into  the  true  or 
digestive  stomach,  in  which  organ  the  action  of  the 
gastric  juice,  by  dissolving  the  sac,  liberates  the  pupm^ 

^  From  tbe  inveetigatiaiis  of  Mr.  Thomaa,  it  U  assmned  that  tBe  intermedute 
hoAt  of  the  liver  fiuke  in  not  the  i»lyg  oa  Huppoeed,  but  a  §tDaU  aquAtic  fc^nima.1^  wblch 
haw  hitherto  been  overlooked,  or  that  the  root*  of  gr»Be8  pky  the  part  of  hoeta  to 
tbe  hurval  forma  of  dktomatea. — (  Vtierinaruin^  April  1362.} 
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From  the  storaacli  the  tailless  krvne  succeed  in  entering 
the  common  liver  duct  and  its  hrauchea,  in  which  situa- 
tion they  rapidly  acquire  all  those  internal  organs  which 
characterise  the  adult  liukes.  In  this  way  the  life  cycle 
ia  completed. 

From  the  researches  of  Van  Beneden,  and  especially  also  of 
Pagenstecher,  it  would  further  appear  that  the  degree  of  multi- 
plication of  the  larvse  and  the  extent  of  their  organization  are 
lirgely  affected  hy  varying  states  of  the  season,  in  association 
with  other  co-ordinating  external  conditions.     Tliis  conclusion 
h  important  practically.     For  example,  the  highly  organized 
germ-sacs  or  sporocysts  (redim)  are  capal4e,  iinder  favourable 
dimatal  states,  of  developing  not  only  the  ordinary  tailed  cer- 
wiriae  in  their  interior,  but  also  new  germ-sac^  ?     It  would  seem, 
further,  that  there  is  no  recognisable  limit  either  to  the  variety 
or  to  the  extent  of  larval  fluke  development.     No  wonder,  there- 
fore, that  an  accidental  concurrence  of  favourable  conditions, 
«ttch  as  happens  in  particular  seasons,  should  be  followed  by  tbe 
disastrous  outbreaks  recognised  as  epidemics  of  rot.    As   we 
caimot  regulate  the  character  of  the  seasons,  so  neither  can 
We  prevent  the  oecurreuce  of  many  epizootics,     Helmintliologicai 
science,  however,  does  enable  us  to  lessen  the  amount  of  disease, 
by  aflbrding  an  adequate  insight  into  the  nature  of  the  causes 
icerued  in  its  production.     We  may,  indeed,  yet  be  able  to 
ascertain  with  precision  what  intermediary  bearers  are  imme- 
mediately  concerned  in  the  harbouring  of  the  cercarean  or  pupal 
representatives  of  the  common  tluke ;  and  should  tbese  guests 
be  found  to  reside  in  tbe  body  of  some  one  particular  and 
Teadily  accessible  mollusc,  it  is  obvious  that  the  collection  and 
destructioii  of  the  intermediary  bearer  in  question  would  operate 
to  limits  if  it  did  not,  in  coui^e  of  time,  altogether  serve  to 
eradicate  the  disease. 

Guided  by  indications  of  the  order  just  mentioned,  Dr*  Eowe, 
of  Mount  Battery,  Goulburn  District,  Victoria,  has  proposed  a 
somewhat  rough  and  ready  method  of  stamping  out  the  rot, 
which  disease,  by  the  way,  appears  to  be  far  more  constant  as 
an  epizootic  in  Austraha  than  it  is  with  ourselves.  In  brief, 
the  plan  suggested  was  to  burn  the  whole  of  the  grass  where 
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rot-aftected  shocp  have  been  pasturing,  to  do<>troy  the  di.^ase*! 
iini mills  themselves,  and,  after  a  time,  to  restock  with  sound 
animals. 

There  can  be  little  doubt  that  this  method  would  prove 
effective  for  a  while;  Init  since,  to  insure  a  peimanent  result, 
a  frightful  sacrifice  would  have  to  be  made  in  the  first  insttince, 
it  is  to  be  feared  that  the  experiment  could  not  be  undertakt-.u 
without  severe  and  rather  unconstitutioDal  legal  enactnnents. 
Moreover,  supposing  the  colony  were  rendered  entirely  free  fmrn 
T<tf,  the  original  exciting  cause,  whicli  we  are  told  brought  the 
malady  into  the  country  somewhere  about  the  year  1855,  might 
again  reintroduce  the  disonler.  On  this  subject,  however,  Llie 
reader  will  do  well  to  consult  tlie  notice  of  Dr.  Howe's  obsen'a- 
tions,  as  recorded  in  the  Vctennarian  for  Februar}"  1873.  In 
perasing  the  communication  in  question,  it  should  be  borne 
in  mind  that  the  observations  proceed  from  the  pen  of  an 
observant  and  extensive  stock-owner. 


CESTODA. 

This  natural  order  of  flat-worms  has  acquired  its  name  from 
the  cireumstnuce  that  most  species  in  the  adult  condition 
resemble  a  tai)e  or  band,  hence  also  the  common  name  tape- 
worm. Sometimes,  however,  the  resemblance  to  a  tape  fails 
altogether,  as  is  conspicuously  the  case  with  the  little  tape-worm 
of  the  dog  {Tmnia  tchinococmts).  The  absence  of  a  mouth  and  of 
an  alimentary  canal  are  very  characteristic  of  the  order,  so  that 
in  the  tape-worm  we  have  an  animal  feeding  by  the  process  of 
osmosis. 

If  an  adult  tape-worm  be  examined  we  find  that  it  consists  of 
segments.     The  anterior  segment  is  differently  constructed  from 
all  the  rest,  and  is  variously  designated  as  the  head^  nurse^  or 
scokx.     Behind  the  anterior  segment  or  ficad  follows  a  chain  of 
segments  for  reproductive  purposes,  the  generative  seiptitnts  orJ 
proglottides,     Tliese    generative   segments   are   produced   by   a* 
process  of  budding  from  the  li€4td.     In  the  same  worm  we  find 
them  at  all  stages  of  development,  unripe,  half-ripe,  or  com- 
pletely ripe  segments,  the  youngest  nearest  the   head.     It  is 
quite  important  to  obser\''e  that  the  head  produces  all  the  rest  of 
the  worm  by  a  process  of  budding,  so  that  if  all  the  body  be 
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removed  and  tlie  head  left  behind^  the  worm  will  be  again  re- 
produced. 

The  luad  or  smlex,  in  addition  to  its  power  of  continually 
budding  off  chains  of  segments,  is  provided  with  organs  by 
means  of  which  it  fastens  itself  to  the  wall  of  the  alimentary 
canai  These  organs  of  attachment  in  the  Bothriocephalus  take 
the  form  of  two  longitudinal  gi^ooves,  hence  the  name,  while 
in  the  Twnia  the  sides  of  the  head  are  provided  with  four 
sucking  discs.  In  a^hlition  to  the  four  suckers,  some  tape-woi-ms 
{Twiiias  armatar)  have  circles  of  hooks  anterior  to  the  suckers^ 
each  hook  formed  in  a  little  pocket.  These  hooks  have  sharp 
projecting  points,  which  serve  as  anchoi"s  for  the  tape-worm. 
Their  presence  or  absence,  their  size,  form,  and  number,  are 
often  very  characteristic,  and  their  examination  is  often  facili- 
tated by  the  use  of  caustic  potash,  in  which  the  hard  chitinoua 
material  of  which  they  are  composed  is  insoluble- 
Following  tlie  head  come  the  youngest  segments,  as  yet  narrow 
and  short,  and  not  plainly  distinguishable  from  one  another, 
often  spoken  of  aa  the  nccL  Proceeiling  backwards  from  the 
neri,  the  segments  become  broader  and  longer,  and  more  distinct 
from  one  another.  The  hindmost  segments  have  readied  the 
full  size,  are  capable  of  separating  from  the  others,  and  can  even 
have  an  independent  existence  for  a  time.  Ultimately  these 
detached  segments  wander  out  of  the  body,  or  are  expelJed  with 
the  fieces,  wlien  they  die  and  decay;  but  the  ripe  eggs  provided 
with  their  hard  shells  retain  their  vitality,  and  are  ready,  under 
favourable  conditions,  to  undergo  a  series  of  metamorphoses, 
whose  final  term  is  the  adult  tape-worm. 

Each  segment  is  provided  with  a  complete  set  of  male  and 
female  rep^roductive  oi-gans,  so  that,  if  we  take  into  accoimt  the 
fact  that  the  segments  can  detach  and  lead  for  a  time  an  in- 
dependent existence,  we  may  regard  each  sef/ment  or  protjlotiU  as 
a  complete  hermaphrodite  individual  In  the  youngest  segments 
the  sexual  organs  are  not  yet  developed,  but  in  the  half-rijie 
segments  the  male  and  female  organs  are  distinguishable,  whereas 
in  the  completely  ripe  segments  the  uterus  loaded  with  its  eggs 
is  the  conspicuous  part-.  The  form  of  the  uterus  of  the  ripe 
segment  is  very  chamcteristic,  and  may  be  readily  observed  by 
pressing  the  ripe  segments  between  two  slips  of  glass,  and  ex- 
amining with  the  naked  eye  or  a  pocket  lens.    For  example,  in. 
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the  Bothnocephaltis  the  uterus  has  the  form  of  a  rosette,  whe 
in  the  Tmnia  it  is  usually  tree-like,  and  by  counting  the  numl 
of  uterine  branches  we  are  often  able  to  determine  the  specie 
At  the  same  time  the  sexual  openings  can  be  observed— (1,)  On 
the  margin,  and  alternately  right  and  left,  i.e.,  on  the  left  margin 
of  one  segment,  on  the  riglit  margin  of  the  next,  on  the  left 
margin  of  the  third,  and  so  on,  e.^.,  Twnia  comurus,  Tetnia  serrata, 
Tmnia  marginata,  and  most  Tcrnim  ;  (2,)  Two  marginal  openings 
for  each  segment,  one  on  the  right  margin  and  one  on  the  left 
(only  in  Tcenia  cucumerina  and  Tmnia  expansa)  \  (3.)  Openings 
not  marginal,  but  in  the  middle  of  the  ventral  surface,  €,g.. 
Moth  riocephaius. 

If  the  eggs  from  the  uterus  of  a  ripe  segment  of  a  Tamia 
Ije  examined,  they  appear  to  the  naked  eye  as  coloured  points, 
and  under  the  microscope  as  round  or  oval  bodies.  The  shell  is 
thick,  and  is  seen  to  consist  of  little  prisms  cemented  together. 
In  the  interior  of  the  shell  the  embryo  is  visible  as  a  little  solid 
\m\y  provided  with  six  hooks.  The  eggs  of  the  Botknacephalm 
present  quite  a  different  appearance. 

These  eggs  are  hatched  when  they  gain  access  to  the  ali- 
mentary canal  of  a  suitable  host,  which  is  rarely  the  same  as 
the  host  of  the  adult  Twnia,  Stimulated  by  the  w*armth  and 
acted  upon  by  the  gastric  juice  of  the  alimentary  canal,  the  shell 
is  more  or  less  dissolved,  and  tlie  siiC'kooked  embryo  or  Proscol^t 
becomes  free*  Helped  by  its  hooks,  the  embryo  bores  its  way 
through  the  wall  of  the  alimentary  tract,  and  is  carried  along 
with  the  blood,  or  otherwise,  to  some  place  suited  for  its  further 
development,  it  may  Im  the  connective  tissue,  muscles,  liver, 
lungs,  or  even  the  brain,  as  is  the  case  with  the  Ccennrus 
terdtralis  in  the  brain  of  sheep.  Having  reached  a  suitable 
resting-place,  the  solid  embryo  drops  its  hooks,  and,  acting  as  a 
foreign  body,  causes  local  exudations  and  new  formations  of 
granular  matter  and  connective  tissue.  Thus  the  surrounding 
tissues  form  nutritive  material  and  a  connective  tissue  capsule 
for  the  solid  embryo,  The  embryo,  fed  at  the  expense  of  the 
surrounding  tissues,  rapidly  grows  in  size,  loses  its  solid  character, 
and  becomes  a  hollow  sac  filled  with  fluid.  In  this  condition 
the  creature  is  spoken  of  as  a  cysiic  or  hladdcr-worm,  or  more 
commonly  as  a  measle  or  hydatid,  and  this  cystic  stage  is  quite 
comparable  with  the  sporocyst  of  a  trematode-worm*    The  cystic* 
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I 'Worm,  still  enclosed  in  its  capsule,  undergoes  further  hnportant 
[changes.  At  one  or  more  points  in  its  wall  a  process  of  budding 
place,  each  bud  growing  inwaixls  in  the  form  of  a  hollow 
ket,  in  the  interior  of  which  the  suckers,  or  suckers  and  liouks, 
[are  developed.  Each  bud  has  now  the  form  of  an  invaginated 
ftape-wonn  head,  and  when  evaginated  is  quite  like  that  of  the 
[adtdt  tape-worm,  differing  mainly  from  it  in  being  hollow. 

In  other  cases  the  cystic-wonn  undergoes  more  complex 
pcljanges,  the  buds  developing  not  into  tape- worm  heads,  but  into 
j  Secondary  cysts,  while  the  buds  011  the  secondarj'  cysts  become 
[the  tape-worm  heads,  as  is  the  case  m  Ediinococcua  cysts* 

These  different  kinds  of  cystic-worms,  which  are  merely  the 
llanral  stages  of  tape-worms,  have  received  difi'erent  names. 

£1.)  Cystkereus — cyst   filled  with  serum,  and  provided   %vith 

only  one  head. 
(2.)  Ci/sticcrctyid — cyst  without  serum,  only  one  head, 
(3.)  Vctnurm — cyst   filled  with  serum,    and  provided   with 

many  heads. 
(4»)  Echhtococcm,  primary  cyst,  gives  rise  to  secondary  cysts 

filled  with    scmmj  each    secondary   cyst    producing 

numerous  heads. 
(5,)  Acephalocyst^  without  heads. 


Thus  the  tape-worm  egg,  when  hatched,  gives  rise  to  a  six- 
hooked  embryo,  the  six-hooked  embryo  changing  into  a  cystic- 
worm,  with  one  or  more  tape-worm  heads,  and  that  is  the  end  of 
I  one  part  of  its  development. 
The  cystic*worm  having  developed  its  heads,  can  remain  for  a 
Jength  of  time  without  undergoing  further  change,  cases  being 
known  in  which  human  beings  have  carried  an  Echinovmem 
i?yst  for  over  thirty  years.  But  if  ilesh,  lung,  liver,  or  brain 
containing  cystic-worms  be  eaten  by  certain  animals,  then  a  new 
course  of  develojmient  begins.  The  head  of  the  young  worm 
comes  out  of  the  cyst,  which  is  digested  by  the  gastric  juice,  the 
head  being  protected  from  the  action  of  the  juice  by  the  carbonate 
of  lime  with  wliich  it  is  loaded.  The  head  is  now  free,  attaches 
itself  to  the  intestinal  wall,  and  begins  rapidly  to  form  a  chain  of 
segments,  which  develop  their  sexual  oi'guns  and  their  eggs,  and 
thus  we  have  now  the  cystic*worm  changed  into  an  adult  Tccnia, 
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with  its  head  and  segments.  The  ripe  segments  containing  the 
eggs  detach  and  get  out  of  the  body,  and  dow  the  eggs  are  again 
ready  to  commence  anew  their  life  cycle. 

The  dei^elopment  of  the  Boihrioerph/fhrs  differs  in  sevcml 
respects  from  that  of  the  Ttinia,  The  egg-shell  is  provided  ivith 
a  lid.  In  its  interior  the  emhryo  is  formed,  the  outer  layer  of 
cells  forming  the  ciliated  coat,  and  the  centml  mass  of  cells  the 
Bix-ltooked  emhryo.  The  ciliated  enibr>'o  comes  out  of  the  shell 
by  the  opercular  aperture,  and  by  means  of  its  cilia  swims  about 
in  the  water.  Experiments  have  shoiiiTi  that  the  embryos  of 
Bothrioccphalm  latm  can  develop  into  a  sexually  mature  worm 
without  passing  through  a  cystic  stage.  The  eggs  were  taken 
and  kept  for  six  months  in  fresh  water  till  the  embryos  were 
formed.  A  very  young  pup  was  supplied  with  milk  contiiining 
tliese  eggs  and  the  ciliated  embryos.  On  the  10th  July  the 
pup  was  fed  with  the  eggs,  and  on  the  2oth  August  it  passed  a 
Molhrioccphalns  ktfns  42 i  cm.  long, — that  is,  about  17  iuclies. 
On  the  9th  September  it  was  killed,  and  three  BothHoctphddi 
were  found  in  its  intestines. 

Interesting  as  are  the  phenomena  connected  with  the  origin 
and  development  of  the  various  tape- worms  found  infesting  our 
domesticated  animals,  it  is  not  necessary  for  the  practitioner  of 
veterinary  medicine  to  acquaint  himself  with  the  natunil  history 
details  of  all  the  forms  which  are  apt  to  come  under  his  notice; 
nevertheless  he  will  find  it  useful  to  have  a  general  knowledge 
concerning  some  of  them.  Thus,  he  should  know  that  no  less 
tlian  six  diflei'ent  kinds  of  tape-worm  infest  the  dog.  Of  these, 
he  should  he  further  aware  that  one  {Tmnia  serrata)  is  acquiit^d 
by  swallowing  the  lai^a^  {Cysticercus  plsi/ormis)  which  reside  in 
the  bodies  of  rabbits  and  hares;  that  another  (Ta-nia  mar- 
ffiTiata}  is  obtained  by  devouring  the  larvae  {Ci/siiccrciis  ttnuicollU) 
which  reside  in  the  viscera  of  the  sheep  and  pig ;  that  another 
(Taiiia  coiiinrus)  is  obtained  by  ingesting  the  larva?  (Comunui 
cerfbralis)  which  infest  the  brains  of  sheep  and  other  animals ; 
that  another  {Twiiia  echiiioeoccus)  is  developed  wdieu  the  dog 
s%vallows  the  larvte  (Echmococcvs  vetcrhKjrum)  found  in  the 
viscera  of  various  animals,  especially  the  pig ;  and  lastly,  that 
yet  another  (Tamia  cucmnerina)  results  from  swallowing  the 
dog  louse  [Trickodectcs  latus),  wliich  harboui's  its  representative 
cysticercus  or  measle. 
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To  describe  minutely  all  the  changes  through  which  these  and 
other  tfipe-worms  allied  to  them  ptiss,  would  require  a  separate 
treatise.  We  are  concerned  chiefly  to  present  a  general  view  of 
the  suhject ;  and,  perhaps,  in  further  illustrating  the  phenomena 
of  tape-worm  life,  we  cannot  do  better  than  select  that  particular 
species  which,  iii  ita  larval  state,  gives  rise  to  the  familiar 
disease,  varioualy  termed  vertigo,  gid,  staggers,  and  sturdy. 

Practical  veterinarians  have  repeatedly  asked  in  what  manner 
sheep  become  affected  with  gid*  For  them  it  is  not  sufficient 
to  be  told  that  the  sheep  obtains  the  worms  from  the  dog 
on  the  one  hand,  and  that  the  dog  in  its  turn  obtains  tape- 
worm from  the  slieep*  There  are,  as  we  have  seen,  sevemi  tjipe- 
worms  liable  t<o  reside  in  the  dog,  and  only  one  of  these 
cestodes  is  conceiiied  in  the  matter  at  issue,  and  that  is  the 
Twnia  ccetiuruA 

If  the  head  of  a  yearling  aOected  w*ith  gid  be  opened,  one  or 
several  hydatids  will  be  found  in  the  brain.  These  hydatids 
must  not  be  confounded  with  the  common  and  often  much 
larger  hydatids  found  in  the  viscera  of  various  animals,  nor  with 
the  slender-necked  hydatids  liable  to  infest  the  abdomen  of  the 
sheep.  The  brain-hydatids  in  question  are  cosnuri^  being  readily 
recognised  by  theii'  polycephalous  character ;  that  is  to  say,  they 
are  furnished  with  numerous  processes  termed  heads*  The  full- 
grown  gid  hydatid  is  always  lodged  witliin  a  sheath  or  cyst,  and 
when  removed,  whether  by  opemtion  or  post  7noH€m,  invariably 
displays  these  heads  at  the  surface.  To  the  naked  eye,  indeed, 
the  heads  may  merely  exhibit  the  appeamnce  of  minute  whitish 
granulations,  especially  if  they  happen  to  be  inverted  and 
retracted  %vithin  the  walls  of  the  hydatid.  The  etenurus  other- 
wise presents  the  general  appearance  of  an  oitlinary  bladder- 
worm,  containing  in  its  interior  a  cleai",  amber-coloured,  watery 
ihiid. 

On  subjecting  the  so-called  heads  to  microscopic  examination, 
they  will  l>e  found  to  display  a  double  crown  of  minute  hooks 
in  front,  besides  four  sucking  discs,  such  as  are  commonly  seen  on 
the  head  of  an  ordinary  tape-worm*  A  single  large  ccenurus  may 
support  several  hundreds  of  these  heads ;  each  head  in  reality 
representing  a  young  tape-worrn.  This  relationship  has  l>een 
proved  by  experiment  If,  for  example,  a  fresh  ctenurus  be 
given  to  a  dog,  each  of  the  hundi'ed  or  more  heads  becomes  con- 
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verted  into  a  tape-worm,  haWnf^  characters  quite  distinct  from  all 
the  other  tape-worms  thai  are  liable  to  infest  the  dog.  Al)Out 
eleven  weeks  would  he  necessary  for  the  tape-worm  to  assume 
its  perfect  or  sexually  mature  condition.  Thus,  in  one  ex- 
perinient,  where  only  five  days  were  allowed  to  elapse  before 
the  eaniiie  bearer  was  killed,  the  heads  were  found  alive,  and 
separated  from  the  hydatid,  but  displaying  no  trace  of  any 
body.  In  a  second  experiment,  where  three  weeks  elapsed,  the 
young  and  sexually  immature  tape-worms  had  only  attained 
the  length  of  one  inch  and  a  half.  In  a  third  experiment,  where 
the  interval  extended  to  two  months,  the  tnpe-womia  had 
acquired  u  length  of  eighteen  inches ;  but  the  eggs,  even  then, 
were  not  perfectly  developed. 

A  period  of  three  months  being  somewhat  more  than  suffi- 
cient for  the  maturation  of  the  gid  tape-worm,  the  perfect  ova 
will  by  this  time  he  found  escaping  from  the  dog  along  with  ita 
fipces.  These  eggs,  in  common  with  those  of  other  tape-worms, 
display  six-hooked  embryos  in  their  interior.  Wherever  the 
infested  dog  w^anders  and  passes  excrement  per  anum,  there  will 
it  be  privileged  to  distribute  the  ova.  The  eggs,  if  left  to  them- 
selves, would  do  no  harm ;  but  by  various  agencies  they  are 
further  distributed  over  the  pastures  where  yearh'ngs  and  sheep 
are  grazing.  Millions  of  tape-worm  germs  are  thus  annually 
scattered  far  and  wide.  In  due  course  the  ova  are  swallowed  by 
grazing  animals.  When  the  o%'a  have  anived  within  the  true 
digestive  stomach,  the  gastric  juice  dissolves  the  shells,  and  the 
minute  six-hooked  embryos  forthwith  make  their  escape-  They 
speedily  set  about  migrating  on  their  own  account;  and  having, 
by  means  of  the  hooks  in  question,  bored  their  way  into  the 
blood-vessels,  they  are  carried  to  and  fro  in  the  current  of  Uie 
circulation.  By  virtue  of  some  selective  capacity  they  seem  to 
know  when  they  have  arrived  within  the  vessels  of  the  brain,  in 
which  organ,  after  escaping  the  vessels,  they  bcjre  their  w^y  to 
the  final  resting-place.  Here,  by  a  process  of  transformation, 
tliey  part  with  their  hooks,  and  gradually  acquire  tlie  bladder* 
w*onn  state,  in  which  condition  they  vary  in  size  from  a  pin*s 
head  to  tliat  of  a  large  walnut.  To  attain  the  perfect  polycepha- 
lons  state,  they  require  a  peri  ml  of  about  ten  weeks,  and  thus  the 
whole  cycle  of  development  is  accomplished  within  something 
like  five  months. 
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F  •  It  must  be  allowed  tlmt  the  process  of  development  above 
J^corded  is  one  of  the  most  astonishing  of  all  the  biological  plieno- 
rtnena  with  which  the  naturalist  is  acquainted.  Not  merely  are 
the  necessaiy  changes  of  host  remarkable,  but  the  characteristics 
^marking  each  phase  in  the  life-history  of  the  entozoon  itself  are 
i^till  more  noteworthy.  At  one  time  of  its  career  the  creatnre  is 
rft  mere  bladder-worm,  at  another  an  elongated  tape-worm,  at 
Uother  a  minute  sLx-hooked  embryo,  and  finally,  once  more,  a 
Wadder-worm.  But  this  is  not  all ;  inasmuch  as  its  develop- 
luent,  in  one  very  important  particular,  differs  from  the  process 
Undergone  by  the  onlinary  beef  and  pork  tape- worms  {Tcenia 
ftiedwcmuJlata  and  Tftnia  solimii).      Thus,  wliilst  the  egg  of 

he  common  tape-worm  is  only  capable  of  developing  onward 
into  a  single  sexually  mature  tape- worm,  the  solitary  egg  of  tlie 
Tetnia  c^enttnis,  as  we  have  seen,  becomes  transformed  into  a 
multitude  of  tape- worms.  In  this  respect,  it  is  tnie»  our  parasite 
is,  in  some  sense,  eclipsed  by  another  tape-worm  that  is  resident 
in  the  dog  (Tamia  erhitwcoccus) ;  but,  with  this  exception,  we 
know  of  notliing  comparable  to  it  within  the  limits  of  cestode 
reproduction. 

Amongst  the  other  tape-worms  of  general  interest  to  the  pro- 
fessional man  are  those  which  are  derived  from  the  consumption 
of  pork  and  beef  The  measles  of  pork  {CysticereiiB  ccliulostis) 
are  transformed  into  the  Tamia  solium,  whilst  those  of  beef 
{Cysticercm  horns)  are  transformed  into  the  Taenia  mcdiocantUata, 
These  tape-worms,  as  such,  are  only  known  to  infest  the  human 
body.  The  tape-worms  of  cattle  and  sheep,  as  well  as  those  of 
the  horse,  probably  all  belong  to  tljat  group  of  tape-worms  whose 
larvas  are  normally  resident  in  the  bodies  of  insects  and  other 
non-vertebrated   animals*      This   explains  why  their   separate 

levelopmental  histories  have  not  hitherto  been  fully  made  out 
by  helrainthologists. 

Those  who  desire  further  details  on  this  head  should  consult 
the  standard  treatises  of  Leuckart  and  Kiichenmeister,  and 
also  Cobbold  s  nianua!  of  the  parasites  of  our  domesticated 
animals,  in  which  the  medical  and  sanitary  importance  of  the 

eef  tape* worm  is  dwelt  upon  at  considerable  length.  Lastly, 
we  desire  to  call  particular  attention  to  the  fact  that  cysticerci 
or  measles  have  l>een  found  in  mutton.  These  small  cystic 
worms  are  undoubtedly  the  representatives  of  a  distinct  species 
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of  tape- worm  tlmt  probably  resides  in  tbe  Lunian  bearer.  Some 
account  of  the  parasite  {Ct/s(iccrcm  oti^)  is  given  in  the  supple* 
ment  to  Cobbold  s  larger  treatise  on  Entozou  (p*  30),  tlie  self- 
same eutozoon  IjeiDg  much  more  recently  and  fully  described  by 
Dr,  Maddux  in  the  Monthly  Microscopical  Jownial  for  June  1873. 
We  now  know,  therefore,  that  mutton  and  beef»  as  well  as  pork, 
may  become  meaaled ;  these  three  kinds  of  measles  being  per- 
fectly distinct  from  each  other,  and  all  severally  derivable  from 
different  species  of  tape-worm. 
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As  already  stated^  this  order  of  helminths  is  represented  by  a 
parasite  which  occasionally  takes  up  its  residence  in  the  intes- 
tines of  the  pig,  It  is  known  as  the  large  thorn-headed  worm, 
or  Uchiiiorhi/nchus  (figm.  The  male  commonly  measures  three 
or  four  inches  in  length ;  whilst  the  female  often  exceetls  fifteen 
inches,  examples  having  been  recorded  beyond  two  feet.  Tbe 
head  is  furnished  with  an  armed  proboscis,  by  means  of  w^hieh 
the  worm  anchors  itself  securely  within  the  mucous  membrane 
of  the  small  intestines.  Tliis  parasite  is  tolerably  abundant  in 
France  and  Germany,  but  very  little  is  known  of  it  in  England. 
Professor  Yerrill,  writing  for  the  **  Report  of  tbe  Connecticut 
Board  of  Aginculture/'  speaks  of  this  parasite  as  "  the  commonest 
and  most  injurious  intestinal  worm  found  in  swine.  These 
parasites;"  he  adds,  "  not  unfrequently  perforate  the  walls  of  the 
intestine,  and  stray  into  other  parts  of  the  viscera^  producing 
serious  disease.  Sometimes  the  intestine  of  a  bog  is  found 
perforated  by  so  many  of  these  holes  that  it  cannot  be  used  in 
the  manufacture  of  sausages.  In  severe  cases  the  hogs  are  weak 
in  the  loins,  and  have  the  membranes  in  tbe  corners  of  the  eyes 
swollen;  watery,  and  ligliter  coloured  than  usual  Tlie  excre* 
ment  is  hardened  and  Iiighly  coloured,  and  the  animal  often 
keeps  up  a  continual  squealing  and  grunting,  especiall}^  in  the 
morning.  Such  hogs  are  generally  cross  and  morose,  biting  and 
snarling  at  their  companions,  but  usually  too  weak  to  defend 
themselves  if  attacked  in  return,  and  easily  thrown  down. 
^Finally,  the  weakness  increaaes  untU  the  poor  creatures  are 
unable  to  walk  about  or  to  stand." 
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Although  the  tlevelopment  of  the  EcMnorhyiiclms  of  the  hog 
has  never  been  fully  traced,  there  can  be  little  doulit  that  its 
mode  of  development  is  precisely  similar  to  that  known  to  occur 
hi  other  members  of  the  genus.  Dr.  Giiido  Wagener  has  fur- 
nished us  with  some  admiralJe  illustrations  of  the  eggs  and 
embryos  of  various  species  (Sieb.  and  KolL,  Zciisch.  vol.  ix,),  but 
it  remained  for  Leuckart  to  explain  that  these  creatures  during 
growth  exhibit  the  characteristic  phenomena  of  alternate  genera- 
tion (Golt,  A^ackricMe^i,  1802).  His  experimental  investigations 
were  chiefly  made  with  £,  proteus  and  E,  Jllicallis.  Professor 
Leuckart  caused  some  fresh  water  crustaceans  {Gamman)  to 
swallow  the  eggs  of  these  small  thorn-headed  worms,  and  be  had 
the  satisfaction  of  observing  that  in  a  few  days  the  embr}'os 
quitted  their  egg-shells  and  passed  into  the  bodies  of  the  unsus- 
pecting intermediary  bearers.  After  a  series  of  futllier  changes 
(which  Leuckart  regarded  as  comparable  to  those  of  a  tnie 
alternate  generation,  and  not  simply  metamuiphotic),  the  young 
parasites  rapidly  increase  in  size;  the  original  skin  of  the 
embryo  being  cast  off  "  as  soon  as  tJie  echinorhynchus  occupies 
the  whole  interior  of  the  embryo/*  The  young  parasites  acquire 
sexual  organs  whilst  still  lodged  within  the  intermediary  hearers, 
so  that,  withm  about  a  week  after  they  are  transferred  to  the 
intestinal  canal  of  their  proper  and  ultimat-e  piscine  host,  their 
develojunent  into  the  adult  state  is  completed.  What  ordinarily 
takes  place  in  the  case  of  these  eclunorhynchi  of  the  fish  must 
more  or  less  appertain  to  the  echinorhynchi  of  the  hog.  Swine, 
as  we  all  know,  are  not  veiy  particular  as  to  what  they  eat  or 
drink^  consequently  they  have  aluindant  opportunities  of  swal- 
lowing insects,  gammari,  entomostracous  crustaceans,  or  other 
minute  creatures  which  are  destined  to  harbour  the  larvie  of 
acanthocephalous  parasites. 

According  to  Schneider  the  eggs  of  the  EcMnorlufnchvs  gifffts 
fire  discharged  in  the  fteces  of  the  pig,  which  liarbours  tlie 
sexually  mature  adult.  The  eggs  are  devoured  by  maggots, 
and,  reaching  the  stomach,  are  hatched.  The  embryos,  which 
are  provided  with  spines,  bore  their  way  into  the  body  cavity  of 
the  maggot  where  they  develop  a  young  Eckimrhi/nchm  in  their 
interior  The  maggots  are  in  turn  devoured  by  the  pig,  in 
whicli  the  Eckinorhipickm  again  reaches  sexual  maturity  and 
produces  ova. 
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Aa  remarked  at  the  commencement  of  tliis  chapter,  some  of 
the  tliea  are  apt  to  prove  trouhlesome  as  internal  parasites* 
With  tliose  dipterous  or  two- winged  insects  which,  as  external 
parasites,  occasion  suflering  to  animals,  we  have  here  little  or 
nothing  to  do ;  hut  since  some  of  these  forms  of  insect  life  play 
the  double  part  of  attacking  their  victims  from  within  as  well 
as  from  without,  it  is  desirable  to  speak  of  such  of  them  as 
fairly,  in  one  pliase  of  their  life,  come  under  the  general  cl 
of  ioternal  parasites. 

In  this  relation  there  is  a  particular  group  of  insecta  that 
distinguishes  itself  ahove  aU  the  others.     This  is  the  so-calli 
hot-producing    family,    comprising   various   forms  of    gadflies 
{(Estridtt). 

As  enemies  of  the  horse,  ox,  and  sheep,  the  gadflies  have 
acquired  notoriety  from  the  earliest  times.  Thus  they  originally 
obtain e<l  their  family  title  from  tlie  ancient  Greeks,  who  called 
the  gadfly  of  cattle  the  Oistros  (Ota-Tpo^,  from  Oiw,  I  impel ; 
Latin  {(Estrus), 

When  any  person  became  unduly  excited  they  said  he  had  a 
fit  of  the  Oidros,  One  can  readily  see  the  foi-ce  of  this  expres- 
sion after  noticing  how  outrageously  excited  and  furious  a  herd 
of  cattle  becomes  when  attacked  by  gadHiea  As,  however,  it  is 
not  with  the  gadflies,  viewed  in  the  light  of  external  enemies  or 
parasites,  that  we  have  here  to  deal,  we  may  dismiss  this  part 
of  the  subject  by  observing  that,  in  the  case  of  cattle,  the  gad- 
flies have  the  ingenuity  to  select  as  their  victims  young  beasts 
from  two  to  three  years  old.  The  hide  of  an  older  beast  is  more 
difficult  to  pierce. 

Since  different  species  of  gadfly  attack  diflTerent  animalSp  and 
several  kinds  of  fly,  in  the  larval  state,  infest  one  and  the  same 
animal,  it  is  desirable  to  speak  of  the  forms  belonging  to  our 
various  domestic  animals  separately.  In  the  first  place  we  will 
consider  those  of  the  horse. 

The  common  gadfly  of  the  horse  {(Estru$  eqtti)  attacks  the 
animal  whilst  grazing  late  in  the  summer ;  its  object  being  not 
to  derive  sustenance,  but  to  deposit  its  eggs  on  the  coat ;  and 
this  it  accomplishes  by  means  of  a  glutinous  material  causing 
the  ova  to  adhere  to  the  hairs.    The  parts  of  the  animal  selected 
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are  chiefly  those  of  the  shoulder,  base  of  the  neck,  and  inner 
part  of  the  fore  le^s,  especially  about  the  knees ;  for  in  these 
situations  the  horae  will  have  no  difficulty  in  reaching  the  ova 
wit!i  its  tongue.  When  from  any  cause  the  animal  licks  those 
parts  of  the  coat  where  the  eggs  have  been  placed,  the  moisture 
of  the  tongue,  aided  by  w^armth,  hatches  the  ova,  and  in  some- 
thing less  than  three  weeks  from  the  time  of  the  deposition  of 
the  eggs,  the  larvjB  thus  make  their  escape.  As  maggoU,  they 
are  next  transferred  to  the  mouth,  and  ultimately  to  the  stomach 
of  the  equine  bearer  along  with  food  and  drink.  Of  course  a 
great  many  larvie  perish  during  this  passive  mode  of  immigra- 
tion ;  some  being  dropped  from  the  mouth,  and  others  being 
crushed  in  the  fodder  during  mastication.  It  has  been  caleu* 
lated  that  out  of  the  many  hundreds  of  eggs  deposited  on  a 
single  horse,  scarcely  one  out  of  fifty  of  their  contained  larvaj 
arrive  within  the  stomach.  Notwithstanding  this  waste,  we  are 
all  of  us  familiar  with  tlie  circumstance  that  the  interior  of  an 
animaFs  stomach  may  become  completely  covered  \\^th  the 
larvse  in  the  condition  of  "hots,"  Whether  few  or  many, 
they  are  retained  in  this  singular  abode  chiefly  by  means  of 
two  large  cephahc  hooks,  which  are  inserted  into  the  mueotus 
membrane. 

As  soon  as  the  hots  have  attained  their  perfect  growth,  as 
such,  they  vohmtarily  loosen  their  hold,  and  allow  themselves 
to  be  earned  along  the  alimentary  canal  '.mtil  at  length  they 
make  their  escape  with  the  fieces.  It  is  said  that  during  their 
passage  through  the  intestinal  canal  they  not  unfretpiently  re- 
attach themselves  to  the  mucous  membrane,  thereby  occasioning 
Bevere  intestinal  irritation.  \Mien  thus  lodged  in  the  neighbour- 
hood of  the  anus  they  seriously  inconvenience  the  animal.  In 
all  cases,  however,  they  sooner  or  later  fall  to  the  gi'ound. 
When  once  transferred  to  the  soil  they  Ijury  tbemseU^es  beneath 
the  surface  in  order  to  undergo  the  change  whereby  they  are 
transformed  from  the  hot  state  into  the  pupa  condition.  At 
length,  having  remained  in  the  soil  for  a  period  of  si.^t  or  seven 
weeks,  they  finally  emerge  from  their  pupal  envelope  or  cocoon 
in  the  active  Ufe-phase  of  the  imago  or  perfect  dipterous  insect. 
It  thus  appears  that  these  creatures  in  the  form  of  1>ots  ordinarily 
pass  about  eight  months  of  their  lifetime  in  the  digestive  organs 
of  the  horse. 
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That  Ijots  are  capable  of  *i:iving  rise  to  severe  disease  in  tlie 
horse  there  cannot  be  any  reasonable  doubt,  but  it  b  not  often 
that  tlie  cUsonler  is  correctly  diagnosed,  since  it  is  only  by  the 
passage  of  the  larvie,  or  by  their  adherence  to  the  verge  of  the 
aims,  that  the  practitioner  can  be  made  aware  of  their  presence. 
AVe  are  not  called  upon  to  dwell  on  this  fact  of  the  subject  iii 
the  present  clmpter,  but  may  remark  in  passing  that  Mr,  J.  S. 
Woods,  Y.S,,  haa  published  in  the  Veteriuanan  a  case  of  tetanus 
in  a  mare  associated  with  the  larvae  of  (Estrm  equi,  and  Mr.  J.  T. 
Brewer,  V.8.,  has  also  given  a  case  in  the  same  journal,  where 
the  duodenum  of  a  horse  was  perforated  by  bots. 

Several  other  species  of  OEsints  \ictiraise  the  horse  ;  one  of  Uie 
most  formidable  of  these  being  the  ffi.  hamorrhoidalis.  This 
fly  is  especially  annoying  in  the  initiatory  stages  of  the  attack, 
because,  unlike  the  common  species,  it  selects  the  lips  and 
nostrils  as  the  principal  locality  for  the  lodgment  of  the  ova. 
According  to  Bracey  Uhirk  the  mere  sight  of  the  insect  produces 
extreme  agitation,  the  horses  wildly  galloping  to  and  fro  in  their 
usually  vain  endeavours  to  evade  tliese  winged  tormentors. 

The  conimon  bot-fly  of  the  ox  (Gisirm  ImHs)  passes  through 
transformations  similar  to  those  undergone  by  the  gadflies  of 
the  horse.  It  difters.  however,  in  one  important  particular ;  for, 
in  place  of  acquiring  its  larval  condition  as  a  hot  within  the 
stomach,  it  takes  up  its  residence  for  that  purpose  beneath  the 
aniuiaFs  hide*  In  this  situation  its  presence  gives  rise  to  thi 
foruKition  of  small  tumours,  termed  imiides.  The  facts,  in  shorty' 
are  as  follows: — Selecting,  as  befoi^e  remarked,  young  beasts  in 
good  condition,  the  fly  lights  on  the  back  on  either  side  of  the 
spine,  Tlie  animal  darts  away  in  alarm,  often  l>ellowing  iuri- 
ously  and  frightening  its  companions.  The  whole  herd  forth- 
with nish  about  in  a  fmntic  manner;  and  it  is  said  that  the 
mere  buz;;ing  of  the  insects  Ls  sulhcient  to  render  yoked  animals 
quite  unmanageable.  In  a  short  time  the  insect  succeeds  in 
j>erf(»rating  the  skin  Ijv  means  of  an  ovipositor,  one  eg^^  being 
deposited  in  each  opening.  After  a  time  the  eg^  is  hatched,  and 
the  young  during  growth  produces  sufficient  inflammation  to 
lead  to  the  formation  of  the  well-known  ifMrhlc^.  Within  the 
tumour  the  hot  is  placed  with  its  head  downwards,  its  tail  being 
ap]died  to  a  small  external  opening  in  the  warble,  in  order  that 
it   nmy  receive  sufficient  air  for  the   purposes   of  respiration* 
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When  the  liots  are  mature  they  make  their  escape,  and  fall  to 
the  grouml.  burying  themselves  in  the  turi",  or  hiding  imdernesith 
atones.  During  the  process  of  metamorphosis  the  akin  of  the 
hot  becomes  transform eil  into  a  cocoon,  and  in  course  of  time  the 
pupa  or  chrysalis  stage  is  completed*  In  this  state  it  remains 
as  a  grub  for  a  month  or  six  weeks,  at  the  expirdtion  of  whirh 
period  the  lid  of  the  cocoon  comes  ofl",  and  the  perfect  insect  or 
imago  is  set  free. 

Tlie  common  bot*fly  of  the  sheep  ((Edrus  ovh)  neither  chooses 
the  stomach  nor  the  back  of  its  bearer  as  a  place  of  I'esidence 
duriug  its  acquisition  of  the  larval  condition,  termed  the  hot. 
This  insect  may  be  regarded  as  a  worse  torraentor  than  either  of 
its  common  congeners  above  mentioned.  It  attacks  the  nostrils 
of  the  sheep,  and  the  distress  thus  oecasioned  is  so  great  that 
the  poor  animals,  in  order  to  avoid  the  tiies,  will  often  bury 
their  nostrils  in  the  dusty  hollows  of  cart-ruts,  further  protecting 
their  heads  with  the  fore  feet.  The  memliers  of  any  flock  thus 
attacked  will  also  collect  together  in  groups,  and  jostle  against 
one  another  with  their  heads  downwards,  so  as  to  avoid  the  flies 
as  much  as  possible,  Wlien  struck  by  the  fly  tliey  stamp  the 
ground  violently,  and  exhibit  other  signs  of  distrt*ss»  sometimes 
amounting  to  agony.  According  to  Mr.  Eiley,  as  quoted  by 
Verrilh  the  young  larva  is  itself  deposited  at  the  mai^gin  of  the 
sheep  s  nostrils,  having  quitted  the  ^^^g  whilst  yet  within  the 
oviduct  of  the  parent  insect.  Be  this  as  it  may,  the  young 
larvie  having  once  gained  access  to  the  nasal  passoj^'cs,  have  no 
difficulty  in  retaining  their  hold,  at  the  same  time  that  they 
cause  fresh  distress  to  the  unhappy  bearer.  Within  the  cranial 
sinuses  they  firaily  anchor  themselves  by  means  of  a  jiair  of 
cephalic  hooks,  and  in  this  situation  they  remain  until  they 
have  perfected  this  stage  of  their  larval  development.  Con- 
sidering the  situation  of  these  creatures,  there  need  be  no 
astonish meut  at  the  fact  tliat  their  presence  sometimes  gives 
rise  to  terrible  sufTerings  on  the  part  of  the  sheep  ;  the  atHicted 
anunals  occasionally  perishing  under  the  inflammatory  action 
thus  set  up.  Stock-owners  and  farmers  term  this  disease  grub 
in  the  head,  and  it  is  often  asserted  by  them  that  the  grubs  gain 
access  to  the  substance  of  the  bmin  itself  They  are  perfectly 
sure  they  have  seen  maggots  in  the  Imxin,  and  no  arguntents  of 
the  veterinarian,  derived  from  a  study  of  the  osteolo<^  qC  i\^sa 
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sljeep*s  head,  will  serve  to  cnnvince  them  that  they  are  in  error. 
Without  dwelling  upon  this  point,  we  have  further  to  observe 
timt  the  perfepte<l  hots  usually  pass  from  the  nostrils  to  the 
ground  hy  the  same  way  that  they  entered,  and  thence-furward, 
having  penetrated  the  soil,  they  accomplish  their  subsequent 
luetauiorphosis  in  a  manner  very  similar  to  that  of  their  con- 
geners. Tlie  jnipal  state  is  acquired  in  about  two  days,  hut 
tliey  remain  concealed  in  the  soil  for  a  period  of  six  or  eight 
weeks.  At  the  expiration  of  this  period  the  lid  of  the  cocoon 
is  raised,  and  the  insect  prisoner  makes  its  escape  in  the  usual 
nranner. 

In  perusing  the  above  remarks,  it  wUl  be  noticed  that,  if  Mr, 
Kiley  s  statements  are  to  be  accepted  as  correct,  the  gadfly  of 
lire  slieep  reproduces  viviparously.  Tliis  is  a  point  of  consider- 
able  interest,  since,  so  far  as  we  are  aware,  all  the  other  gadiiies 
bring  forth  their  young  in  the  egg  condition.  According  to 
Yerrilh  who  f[Uotes  from  the  First  Annual  Ri*pOTt  on  the  Naxwm 
Jnseets  of  MU^iouri  (given  in  the  Connecticut  publication  already 
cited)  for  18G8,  Mr.  Riley  states  that  Mr.  Cockrill  had  removed 
upwards  of  three  hundred  living  lan^a:^  from  the  body  of  a  single 
gadfly.  Soon  after  the  flies  liave  effected  their  escape  from  Uie 
cocoon,  they  set  about  operations  for  the  continuance  of  the 
sijccies ;  and  as  they  are  neither  furnislied  with  a  mouth  nor 
otiier  means  of  taking  in  nourishment,  it  is  obvious  that  the 
pleasures  they  enjoy  during  the  winged  state  must  be  exceed- 
ingly sliort-lived. 
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As  with  the  dipterous  insects,  so  with  the  members  of  this 
large  order  or  division  of  aracbnidans.  Whilst  many  species 
are  externally  pamsitic,  only  a  very  small  number  can  in  any 
true  sense  be  called  entozoa.  One  species,  however,  of  the 
present  group  is  not  only  intenially  parasitic  in  the  larval  state, 
but  also  in  the  full-grown  or  sexually  mature  condition ;  conse- 
quently it  has  even  more  right  to  be  regarded  as  an  entozoon 
than  any  of  the  gadflies.  The  parasite  in  question  is  tlie  Fen- 
tftsioma  ((Fiiioides.  In  the  adult  state,  this  worm  occupies  the 
nasal  and  frontal  sinuses  of  the  dog,  sheep,  and  horse  \  and  in  one 
of  its  larval  stages  it  is  found  either  encysted  or  free  in  the  viscera 
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TanOTis  animals,  especially  ruminants,  as   well   as  in  man 
The  lan^a,  which  ia  commonly  described  as  the  Fmia- 
defiticidaium^  usually  measures  about  one-fifth  of  an  inch 
length  ;  but  the  adult  males  are  three-quarters  of  an  inch  lon^s 
rJiilfit  the  females  occasionally  measure  as  mucli  eis  four  inches 

head  to  tail 
Tlie  history  of  the  development  of  these  curious  parasites  is 
mewhat  remarkable  and  of  i^^reat  practical  interest.  The  female 
lischarges  her  eggs  whilst  within  the  nose  of  the  dog.  ¥rom 
ibe  nasal  passages  the  eggs  are  constantly  discharged  by  sneezing 
lad  otherwise.  They  are  thus  scattered  by  the  canine  host  in 
jU  directions,  and  by  the  drying  of  the  slime  they  adhere  very 
readily  to  vegetable  and  other  matter.  Afterwards,  on  being 
sransfen'ed  to  the  stomach  of  ruminating  and  other  animals,  their 
Wnbryonic  contents  are  set  free  by  the  dissolution  of  the  sheila. 
The  embryos,  which  are  furnished  with  two  pairs  of  clawsi  then 
l>ore  their  way  into  the  liver  and  other  viscera.  They  next  be- 
;©ome  encysted  and  change  their  skins.  After  a  time,  the  larvas 
set  free,  but  their  wanderings  are  ordinarily  of  no  avail, 
portions  of  the  infested  animal  are  brought  in  contact 
ith  the  nose  of  the  ultimate  bearer.  In  the  case  of  the  dog, 
is  commonly  happens  when  the  animal  is  engaged  in  devouring 
ttions  of  fresh  viscera  carelessly  Hung  to  it.  The  larvte  are 
U8  brought  in  contact  with  the  dog's  nose,  and  then,  by  means 
®f  the  hooks  and  spines  with  which  tliey  are  armed,  the  yonng 
P^ntastomes  readily  adhere  to  the  nose,  and  in  a  sliort  wJiile 
»awl  up  the  nasal  passages,  w*here  they  rapidly  acquire  sexual 
Maturity.  It  is  not  so  clear  liow  they  make  their  way  into  the 
lasal  cavities  of  the  sheep  and  horse ;  but  in  all  probability  some 
irvse  escape  from  the  bodies  of  their  intermediary  bearers  into 
>pen  pastures,  and  thence  into  the  nasal  organs  w^hilst  these 
ttiimals  are  grazing.  Dogs  that  frequent  knackeries  aud 
llaughter-houses  are  particularly  liable  to  become  infested  by 
he  adult  parasite.  Such  larvte  as  do  not  succeed  in  escaping 
heir  cysts  perish  by  calcareous  degeneration. 
To  the  veterinarian  these  facts  of  development  are  chiefly 
portant  as  explaining  how  dogs  contract  the  parasite;  and 
though  instances  of  suflcring  from  these  entozoa  may  not  be 
mmon,  there  is  every  reason  to  tielieve  that  examples  of  the 
nd  are  not  unfreqnently  overlooked.     It  is  certain  that  dogs 
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sometimes  suffer  severely  from  worms  in  tlie  nose,  the  pamai! 

living  riae  to  nasal  catarrh,  accompanied  by  foetid  disch; 

There  is  one  remarkable  case  on  record,  in  which  death  was 
occasioned  by  pentastonies.  This  is  the  instance  already  men- 
tioned as  having  been  made  public  by  Professor  Dick  in  the 
pages  of  the  Veterinarian  for  1840.  The  communication  is 
most  interesting  and  instructive.  Three  of  these  parasites 
having  wandered  into  the  fauces  and  tracliea  of  the  dog, 
its  death  resulted,  paitly  from  spasm  of  the  laryngeal  muscles, 
and  partly  hx>m  inflammation  of  the  left  lung,  accompanied 
by  excessive  bronchial  seci'etion.  In  short,  the  animal 
fiuETocated* 

ASCARIDES  AND  LUMBRICI. 

The  Ascar'is  megalocephnla  of  the  hoi^e  and  Asmns  suii'ia  of 
the  hog  are  considered  by  some  helminthologistg  to  be  identical 
with  the  Ascaris  lumbricoides  of  man.  Dr.  Cobbold  and  others 
take  exception  to  this  conclusion,  and  consider  that  they  are 
distinct  species. 

These  worms,  best  known  amongst  veterinarians  as  the  lum- 
biHci,  resemble  the  common  earth-worm  in  size  and  shape ;  tlie 
males  are  shorter  than  the  females,  which  sometimes  measure 
from  twelve  to  sixteen  inches  in  length.  They  are  found  in  the 
small  intestines ;  sometimes,  bat  rarely,  in  the  stomach.  If  f%*w 
hi  number,  they  occasion  no  inconvenience  to  the  bearer ;  but 
if  numerous,  and  particularly  if  they  infest  the  stomach,  they,  like 
bots,  may  cause  colic,  indigestion,  unthriftiness,  and  emaciatioiL 
After  the  death  of  tlie  bearer,  several  of  them  are  generally 
found  matted  together,  and  coiled  up  in  the  form  of  a  boll, 
leading  one  to  conclude  that  they  have  thus  caused  an  obstruc- 
tion during  life.  Numerous  obaervations  in  the  dissecting  room 
enable  me  to  state  that  they  assume  tliis  form  after  the  death 
of  the  host ;  that  they  congregate  together,  interlace  one  with 
the  other,  very  shortly  after  the  animal  which  they  infest 
has  died. 

In  the  dog,  round-worms^ — Ascaris  mar^^Tia^a— especially  if 
they  enter  the  stomach,  cause  convulsive  tits,  vomiting,  and 
sometimes  death. 

Oxf/u}^  ciu^vula,  or  better  known  to  veterinarians  as  asca 
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are  small  white  worms — needle  or  whip  worms — which  com 
monly  infest  the  rectum,  and  very  often  the  colon,  heing  very 
abundant  in  the  flexures  of  that  intestine.  They  escape  by  the 
antis^  and  cause  irritation,  manifested  by  the  horse  rubbing  its 
tail  against  any  hard  substance,  such  as  the  walla  of  its  stable, 
or  whisking  it  about  in  an  irrital»le  manner.  If  the  anus  and 
perineum  be  examined,  small  masses  of  a  yellowish- white  looking 
substance  will  be  found  adhering  to  the  skin :  these  are  the  eggs 
of  the  worms  discharged  from  the  body. 

Treaiment. — It  is  a  difficult  matter  to  destroy  these  parasites. 
Sometimes  an  aloetic  cathartic  wOl  cause  the  expulsion  of  nume- 
lX)ua  lumhrici  from  the  horse,  but  the  remedy  is  uncertain.  Oil 
of  turpentine  stands  in  high  repute,  and  doubtless  is  more 
anthelmintic  than  any  other  in  the  liorse,  but  it  cannot  always 
^  depended  upon.  Aconite,  in  some  instances,  will  cause  the 
expulsion  of  the  parasites,  as  is  seen  when  it  is  employed  in 
the  treatment  of  intiammatory  diseases.  When  associated  with 
^naaciation  and  debility,  the  salts  of  iron  prove  of  much  service ; 
they  not  only  have  the  effect  of  destroying  the  woniis,  but,  by 
ing  an  improvement  in  the  genera!  health  of  the  auimal 
ich  they  infest,  render  it  an  unfit  habitat  for  the  parasites,  for 
^t  is  a  well-known  fact  tliat  when  the  condition  of  the  animara 
Vdy  is  weakly,  it  is  more  liable  to  be  infested  by  parasites  of 
Various  kinds. 

In  the  dog,  emetics  will  sometimes  cause  the  expulsion  of  the 
-AscaHs  marghmta  when  in  the  stomach ;  if  these  fail,  santonine, 
in  from  three  to  five  or  eight  grain  doses,  according  to  the  size 
of  the  animal,  or  the  etherial  extract  of  the  male  shield  fern,  is 
to  be  administered  every  second  or  third  day,  taking  care  to 
Vatch  their  action  upon  the  patient,  as  santonine  will  some- 
times cause  stmining  and  other  signs  of  irritation. 

Tlie  oxr/tiris  may  sometimes  be  destroyed  in  great  numbei^s  by 
enemas,  consisting  of  decoctions  of  quassia,  gentian,  or  even 
"Wormwood.  These  enemata  are  to  be  frequently  repeated,  and 
their  action  may  be  aided  by  purgatives.  Tlie  introduction  of  a 
small  piece  of  mercurial  ointment  into  the  rectum  is  a  very 
common  practice  in  some  parts  of  the  country,  and  it  seems  to 
answer  very  well,  not  only  preventing  the  migration  of  the 
[parasites,  but  actually  destroying  them, 
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There  are  many  other  remedies  recommended  by  hdmintho- 
logists,  many  of  which  are  very  serviceable,  whilst  others  are 
only  calculated  to  do  harm.  I  need  only  refer  to  the  insane 
practice  of  administering  ground  glass  and  other  mechanical 
irritants,  in  order  to  warn  the  reader  against  what  is  absurd. 

Other  nematode  worms  infesting  the  lower  animals,  and  found 
in  the  blood-vessels  and  eyes,  are  briefly  referred  to  in  my  work 
on  Veterinar}'  Surgery,  to  which  the  reader  is  referred. 


CHAPTER    LXXIV. 

PAKASITIC   DISEASES— con^inwed 

BISR:VSES  CAUSED  BY  KEMATODA  OK  EOUND-WOMIS. 

PARASITIC  DISEASE  OF  THE  LUNGS. 

In  the  calf  and  lamb,  bronchial  irritation,  arising  from  the  pre- 
sence of  nematode  parasites,  termed  strongyles,  is  of  frequent 
occurrence,  and  is  variously  termed  Tlic  Hiisk,  Moose,  FMhuis 
pidmmialis  vcrminalis,  and  Parasitic  bronchitis. 

In  the  knibj  the  parasite,  termed  Si7*cnL{fylus  filaria,  is  from 
one  to  two  and  a  half  inches  long ;  the  female  is  white,  larger 
than  the  male,  wdiich  is  of  a  yellowish-w^hite  colour,  and  its 
body  is  of  uniform  size,  but  tapered  at  both  ends.  Tlie  head  is 
short,  stumpy,  rather  angular,  but  not  tuherculated  as  in  other 
strongyles.  Extending  from  the  mouth  is  a  short  cesophagus, 
entering  the  stomach,  from  which  a  straight  intestine  is  con- 
tinued nearly  to  the  extreme  end  of  the  tail.  Tlie  tail  of  the 
female  is  pointed ;  tlie  oviducts,  filled  with  eggs  and  live  young, 
extend  into  the  vulva,  which  is  situated  close  to  the  anus. 

The  anatomical  situation  of  the  pamsites  in  the  lungs  of  lambs 
and  sheep  is  not  always  the  same.  In  lambs  they  are  found 
not  only  in  the  bronchial  tubes,  but  also  in  the  lung-substance, 
whilst  in  sheep  they  are  generally  encysted  in  the  parenchyma 
of  the  hmgs,  giving  them  the  appeamuee  of  being  filled  with 
small  tubercular  deposits ;  indeed,  the  disease  w^as  for  a  long 
time  looked  upon  as  a  true  tubercular  affection,  I  am  of  opinion 
that  within  the  last  few  yeai-s  the  disease  is  more  commonly  met 
with,  and  during  the  winter  and  spring  of  1873-1874  I  had 
more  opportunities  of  witnessing  it  than  in  any  former  years. 

The  lungs  of  sheep  which  have  been  the  hosts  of  these  para- 
sites are  thickly  covered  with  numeixiua  small  nodules,  varying 
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in  size  from  a  pin-head  to  a  Lemp-seed,  or  even  larger,  anq 
resembling  small^  vesicles  or  blisters.  Some  are  filled  with 
clear  fluid  ;  others  contain  a  soft  material,  consisting  of  granuJa 
matter;  whilst  others  are  hard  and  gritty, — and  all  contain 
minute  worms  coiled  upon  themselves. 

The  varying  dc)i;rees  of  hardness  and  consistence  of  the  nodides 
mark  their  age ;  the  vesicle  seems  to  be  their  earliest  devdof 
ment:  the  soft,  solid  condition  a  more  mature  condition;  and 
the  gritty  state  shows  that  the  wall  has  undei^ne  calcification, 
and  that  the  worm  has  been  lodged  in  the  lung  tissue  for  a 
considerable  period. 

The  presence  of  these  parasites  in  the  lung  does  not  alw&ys 
cause  irritation  or  inconvenience  to  the  host.  The  lungs 
slieep  killed  in  the  primest  condition  are  found  loaded  wit 
them.  OccasiouaUy,  however,  they  induce  debility,  an^^mia,  an^ 
cause  deatli,  more  particidai'ly  in  lambing  ewes,  at  or  about  tUd 
period  of  parturition.  Many  ewes  died  from  this  cause  dn 
the  lambing  season  1874. 

In  lambs,  however,  the  parasites  find  their  way  through  the 
softer  lung  stmcture  into  the  bronchial  tubes,  and  there  give 
rise  to  in'itation,  and  to  the  symptoms  of  the  **  lamb  disease." 

It  is  su])pose<l  that  the  parasite  is  developed  in  the  lamb  only, 
and  that  those  found  encysted  in  the  lungs  of  sheep  have  been 
long  imprisoned  as  it  w^ere  by  a  boundary  line  of  plastic  inflam- 
mation, which  finally  becomes  calcified,  and  offers  an  impassable 
barrier  to  the  movement  of  the  stixjngyle. 

Whilst  admitting  the  greater  frequency  of  the  affection  iu 
lambs  than  io  sheep  of  a  more  mature  age,  I  cannot  subscril 
to  the  above  conclusion,  as  the  results  of  examinations  of  tt 
lungs  of  four  or  even  five  year  old  ewes  have  shown  coij 
clusively  that  many  cysts  are  not  in  a  state  of  calcification- 
condition  that  they  certainly  would  be  in,  if  the  parasitic  invasion 
had  occun^d  when  they  were  lambs.  The  manner  by  whic 
parasites  gain  access  to  the  lungs  has  been  a  matter  of  contK 
versy.  Dr.  Edward  Crisp,  in  an  essay  on  this  disease,  for  whici 
a  prize  of  £30  was  awarded  by  the  Bath  and  West  of  England 
Agi'icultural  Society,  accounts  for  their  presence  in  the  lungs  bj) 
direct  passage  into  the  trachea  from  the  mouth,  where  they  hav( 
been  forced  from  the  stomach  during  the  act  of  ruminatiom 
iJickiuson,  M.K.C.Y.S.,  Boston,  Lincolnshire,  Professor  Armatiige 
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as  well  as  Professor  Gamgee,  oppose  tbis  view.  Mr.  Dickinson 
says — ^'*T!ie  idea  entertained  of  a  direct  passage  of  tliese  to  the 
Itmgs  appears  to  me  paradoxical  and  in  nowise  probable.  Their 
migration,  I  am  inclined  to  believe,  is  a  work  of  time;  and 
lience,  iis  I  have  frequently  obser\^ed,  the  parasites  abound  in  the 
alimentary  canal  in  large  numbers,  give  rise  to  aggravated  s}Tiip- 
toms  which  terminate  fatally  when  no  womis  or  their  eggs  are 
to  be  detected  by  the  naked  eye,  at  least  in  the  lungs  or  bronchi/* 
Professor  Armatage  informs  me  he  has  also  observed  this  in 
many  instances,  Mr*  Armatage  says — "  The  presence  of  Sti^ongy^ 
Im  filaria  in  the  lungs  of  lambs  and  sheep,  I  think,  cannot  be 
explained  by  any  theory  which  describes — no  matter  with  what 
minute  exactness  and  elaborate  detail — the  unnatural  and,  I 
might  add,  almost  impossible  mode  of  their  passing  direct 
through  tlie  windpipe  to  these  organs.  We  all  know,  as  possess- 
ing some  slight  knowledge  of  physiology,  how  a  hair,  a  bread- 
crumb, drop  of  water.  &c.,  will  irritate  the  glottis  or  entmnce  to 
the  windpipe,  and  give  rise  to  the  most  painfid  and  convulsive 
coughing.  These  are,  however,  objects  of  an  inanimate  charac- 
ter, and  irritate  by  mere  presence.  How  much  greater,  then, 
would  be  the  eflects  of  a  live  worm  or  worms  insinuating  them- 
selves on  the  delicate  structureg.  and  especiall}^  when  the  natural 
barbs  or  booklets,  as  described  by  Professor  Simonds,  are  put  in 
operation.  The  supposition,  I  think,  suffers  much  under  the 
great  probability  that  violent  coughing  talcing  place  on  the 
entrance  of  a  worm  or  worms  would  entirely  expel  them.  If 
they  are  expectorated  in  large  numbers  from  the  recesses  of  the 
bronchial  tubes,  they  will  most  assuredly  be  compelled  to 
evacuate  much  more  rapidly  at  their  entrance  to  the  windpipe/' 
The  same  gentleman  further  says — "  We  must  not  overlook  the 
important  fact  that  young  lambs  are  principally  afiected.  In 
them  the  tissues  are  more  easily  pierced,  and  their  passage  from 
the  lung  tissue  to  the  broncliial  tube  readily  effected.  In  older 
animals  they  remain  envcdoped  within  a  matrix  of  cretjlled  sub- 
stance and  metamorphosed  hing  tissue,  in  order,  as  it  were,  to 
guard  against  their  effects.  If  their  passage  to  the  lungs  were 
always  more  direct,  the  opposite  would  be  the  case,  and  our  old 
animals  would  die  as  rapidly  as  the  young  ones."  Professor 
Gamgee  says — *'Tbe  migration  from  the  mouth  or  alimentary 
canal  to  the  lungs  certainly  requires  a  more  complete  explam^ 
tiun  than  has  hitherto  been  given." 
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There  is  no  doubt  in  my  mmd  Init  that  the  ova  and  young 
parasites  taken  up  with  the  food,  in  the  fii'st  place  g^un  aceesji 
from  the  alimentar)^  cjinal  into  the  circulation,  and  am  conveyed 
into  the  lung-suhstance,  where  they  are  deposited,  the  parasites 
when  mature  piercing  the  tissues  and  entering  the  bronchial 
tubes,  and  there  cause  the  irritation  syoiptomatic  of  the  disease, 
whilst  those  remaining  encysted  in  tlie  lung  cause  little  or  no 
inconvenience.  It  is  very  true  that  in  many  instances  the  pam-J 
sites  are  found  fully  matured  in  the  dii^estive  canal,  and  doubt 
less  the  conclusions  of  Dr.  Crisp  are  due  to  this  fact.  We  can, 
liowever,  easily  undei"Sland  that  the  heat  and  nioisture  of  the 
stomach  arc  quite  sullicient  to  cause  tlie  ova  to  hatch  and  some 
of  the  embryos  to  mature  iu  the  intestinal  canal,  whilst  other 
embryos  pierce  the  intestinal  wall  and  are  taken  into  the 
circulutiun,  and  mature  only  when  they  have  been  depoisited  in 
their  projier  habitat ;  and  a  few  may  become  fully  developed 
in  the  blood.  I  have  on  two  occasions  seen  the  parasite  in 
the  cavities  of  the  heart,  and  in  the  blood-vessels ;  and  I  think 
this  fact  conclusively  points  out  the  con^ectness  of  this  view  of 
their  migration. 

The  tenacity  of  life  in  the  young  strongyle  is  very  great 
Ercolani  found  that  they  showed  signs  of  life  on  being  moistened 
^itvr  drjung  for  tliirty  days,  and  at  other  times  after  ha\ing 
l»een  immersed  in  spirits  of  wiue  at  3C1'',  or  in  a  solution  of  alum 
and  corrrjsive  sulilimate. — ^(Gamgkr) 

The  number  of  embryo  worms  in  the  lungs  of  one  sheep  is 
very  great ;  if  to  these  we  add  those  hatched  in  the  digestive  canab 
we  can  easily  understand,  wdien  these  are  severally  discharged 
from  the  iufected  animab  how  a  pasture  may  become  infected 
with  parasites  and  ova  to  such  an  extent  as  to  infect  a  whole  flock, 

r>r.  Crisp  says  the  disease  is  due  to  orer-stocking,  and  especiallv 
to  the  feeding  of  lambs  off  a  second  crop  of  clover  after  the  fii-st 
crop  has  been  consumed  by  sheep.  The  mere  feeding  of  lambs 
with  the  second  crop  of  clover,  after  the  first  has  l>een  con- 
sumed by  sheep,  would  not  of  itself  be  sufficient  to  cause  an 
outbreak  of  the  lamb  disease;  but  when  we  consider  that  u 
very  large  number  of  sheep  are  infested  witli  the  parasite-s,  from 
which  they  seem  to  suffer  no  harm,  we  can  easily  understand 
how,  by  the  expulsion  of  some  of  these  from  the  affected  a 
pasture  may  become  fouled  by  the  parasites  and  their  ov«u 
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I  can  offer  no  explanation  as  to  tlie  source  from  whence  the 
SlrofUjf/itfsjllaria  is  originaUy  derived,  and  can  only  say  with  l>r. 
Cobbold,  that,  **  with  the  excejition  of  the  Trichina  spij^ailii,  I  nm 
not  aware  Uiat  we  have  a  thorough  knowledge  of  the  entire  life 
history  of  any  of  the  nematode  species  which  infest  the  human 
body ;  nor,  indeed,  can  I  call  to  mind  any  round-worm  infesting 
the  lower  animals,  whose  life  phases,  mi^mtions,  and  peculiarities 
of  structure  during  development  are  satisfactorily  known/* 

We  know,  however,  that  the  disease  prevails  particularly  in 
low,  damp  situations ;  on  lands  subjected  to  be  flooded  by  the 
overflowing  of  rivers,  or  after  heavy  rains  occurring  during  early 
autumn  or  the  latter  part  of  summer. 

Si/mplom^.—Tln}se  are  subject  to  some  motlification,  depending 
upon  the  seat  of  the  parasites.  In  the  majority  of  cases,  they 
ai-e  found  in  the  lungs,  in  others  in  the  lungs  and  digestive 
oi'gans,  whilst  in  others  again  they  are  found  in  the  stomacli  and 
bowels  only — the  lungs  being  entirely  free  from  them.  When 
in  the  intestinal  c^inal  the  symptoms  are  those  of  dysentery, 
vrith  foetid  stools;  there  is  much  tenesmus  or  straining,  and 
occasionally  clots  of  fietid  blood  are  discharged  ptT  irduvt.  The 
lodgment  of  the  parasites  in  the  pulmonary  tissue  and  bronchial 
tubes  cause,  in  the  lamb,  irritation  and  inflammation,  indicated 
by  cough,  rubbing  the  nose  on  the  gi'ound,  and  accelerated  re- 
spiratory movements,  whilst  in  the  more  mature  animal — the 
sheep — ^the  presence  of  the  parasit^i  may  induce  no  diagnostic 
signs,  even  in  tliose  which  succumb,  and  it  is  only  after  death 
that  the  cause  of  the  emaciation  and  aniemia,  which  may  have 
been  present  during  life,  is  discovered.  In  many  cases  the 
aMominal  symptoms  are  accompanied  by  depraved  appetite, 
iiitense  thirst,  and  even  colicky  pains. 

When  the  pai-asites  are  in  both  the  lungs  and  bowels,  there 
will  be  a  combination  of  pulmonary  and  enteric  irritation,  and 
very  rapid  sinking.  If  the  expectoration  and  alvine  discharges 
be  carefully  examined  some  of  the  parasites  are  sometimes 
discoverable. 

Trminicnt. — This  naturally  divider  itself  into  preventive  and 
curative. 

To  prevent  the  disease  lambs  require  to  be  fed  on  fresh 
pastures;  second  and  third  year  crops  are  to  be  specially 
avoided,  if  they  have  been  previously  grazed  by  sheep.     If  the 


PABASrriC  DTSEASEB. 


seasons  are  damp,  the  flocks  are  to  be  pastured  on  the  hill  sidcai, 
or  on  dry  pastures ;  and  if  the  grass  be  scarce,  it  is  to  be  supple- 
mented by  artificial  food. 

To  cure  the  disease,  or  rather  to  destroy  ita  cause — ^the  para- 
sites—inhalations of  chlorine  gas  have  been  recommended.  In 
usiDg  this  agent  great  care  must  be  taken  that  it  be  sufficiently 
diluted  with  air,  so  as  not  to  destroy  the  patient  as  well  as  the 
parasite,  for  I  have  heard  of  individuals  who  have  applied  it 
sufficiently  strong  to  destroy  all  their  patients.  It  is  therefore 
better  to  compel  the  animals  to  inhale  it  from  the  chloride  of 
lime*  to  which  sulphuric  acid  has  been  added,  than  to  manu* 
facture  it  in  the  ordinary"  way,  namely,  by  the  admixture  of 
common  salt,  peroxide  of  manganese,  and  sulphuric  acid.  Should 
tlie  animals  be  thought  too  weakly  to  stand  the  chlorine  gas. 
sulphurous  acid  may  be  substituted,  and  this  is  so  cheap  and 
so  much  safer  than  the  chlorine  that  I  much  prefer  it.  It  is 
made  by  burning  sulphur,  which,  combining  with  oxygen  durinj^ 
the  combustion,  gives  oil  fumes  of  sulphurous  acid.  Of  course  it 
will  be  understood  that  when  animals  are  made  to  inhale  eith^*^H 
of  tlieae  gases,  they  are  to  be  confined  in  some  building,  Whea^' 
the  paj-asites  are  in  the  intestines,  several  dose^  of  turpentine  are 
to  be  administered.  Tlie  debility  from  which  the  animals  sufler 
is  best  combated  by  stimulating  food,  as  the  cakes,  to  wliich  the 
sulphate  of  ii*on^from  ten  to  twenty  grains  for  each  lamb — 
has  been  added.  Kock  salt  should  also  l>e  allowed  the  animals 
to  lick,  or  a  small  quantity  of  common  salt  added  to  the  food. 

Home  in  Calves, — Tliis  disease  very  closely  resembles  that  in 
lambs ;  and  is  caused  by  a  parasite  termed  the  StromjyhLs 
micrm'us  (Mchlis),  which  gains  access  to  the  pulmonary  tissue 
and  bronchial  tubes  through  the  circulation,  the  ova  being 
absorbed  from  the  di^^estive  cauah  Tliis  parasite  is  very 
tenacious  of  life,  and  will  be  seen  to  be  quite  lively  in  the 
pulmonary  organs  several  days  after  the  death  of  its  host  It 
is  one  of  the  armed  strongylij  has  a  filiform  body,  and  a  mouth 
with  three  papilla, 

This  disease  prevails  in  low-lying  districts,  on  land  near  rivers, 
more  especially  after  heavy  fiouils,  and  is  mostly  seen  in  the 
months  of  August,  September,  and  even  October,  in  calves  under 
one  year  old,  and  very  rarely  in  those  rising  two  years  old.^ 

^  I  found  this  pArasifcG  in  the  lungs  of  seveiul  full-gronn  Ameiicui  oxen  during 
the  spring  of  187&* 
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Sometimes  the  worms  are  very  numerous  in  tlie  trachea  and 
broncliial  tubes,  and  not  unfrequently  one  finds  tliem  congre- 
gated together,  after  the  auimara  death,  in  a  perfect  ball,  eflec- 
tually  obstructing  the  windpipe, 

I  have  watched  the  movements  of  the  embryos  of  tliis  para- 
site under  the  miciuscope,  and  have  seen  thera  burst  through  the 
walls  in  which  they  have  been  enclosed,  and  make  their  escape. 

This  parasite  has  also  been  found  in  the  air  passages  of  the 
horse  and  ass.  A  similar  affection  has  been  observed  in  the  pig, 
the  pantsite  being  called  Strongylus  suis.  In  poultry  the  disease 
termed  the  "  gapes  "  is  caused  by  a  parasite  called  Sckrostoma 

TJui  symptoms  in  the  Calf, — The  seat  of  the  irritation  is  in- 
dicated by  a  bronchial  cough,  *'  husk  or  hoose,"  loss  of  flesh,  a 
varying  degree  of  constitutional  disturbance,  and  death  by  suflb- 
cation  if  the  sufferer  be  not  relieved.  If  any  mucus  be  cougheil 
up  and  examined  the  parasites  may  be  discovered  BroMchial 
irritation  occumng  in  calves  during  summer  or  autumn  shoultl 
always  be  looked  upon  with  suspicion,  and  its  source  thoroughly 
inquired  into.  If  any  calves  be  already  dead,  a  e^ireful  pos^. 
mortem  examination  ought  to  be  made,  in  oRler  that  the  patho- 
logical condition  of  the  lungs  should  be  determined.  If  none 
are  dead,  the  mucus  from  the  nose  shoidd  be  examined,  when 
in  all  probability  some  of  the  pamsites  will  be  discovered, 

Trmtmtnt, — ^The  calves  are  to  be  warmly  housed  if  the  nights 
be  cold ;  the  aflfected  animals  are  upon  all  occasions  to  be  re- 
moved from  tlie  healthy ;  not  that  the  disease  is  contagious  in 
itself,  but  that  the  parasites  or  their  ova,  discharged  from  the 
sick,  are  apt  to  gain  access  into  the  bodies  of  the  healthy,  and 
for  the  same  reason  the  healthy  should  be  removed  to  fresh 
pasture  and  to  dry  situations,  as  the  fields  upon  wliich  the 
disease  has  prevailed  will,  for  a  time  at  least,  be  tainted  by  the 
parasites  and  ova, 

Inhalations  of  chlorine  or  sulphm-ous  acid  are  recommended. 
If  this  be  carefully  done,  the  sufferers  may  be  kept  surrounded 
by  either  of  these  for  about  fifteen  minutes  each  day.  until  the 
disease  disappears ;  two  or  three  inhalations  are  genenilly  anffi- 
cient  If  inhalation  be  objected  to,  turpentine  may  be  adminis- 
tered in  grutd  daily,  or,  what  has  succeeded  well  with  me,  from 
ten  to  twenty  minim  doses  of  Scheele*3  hydrocyanic  acid,  with 
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carbonate-  of  soda^  and   some  bitter  stomachic,  as  gentian  or 
rbfiBiomile,  twice  per  day.     The  acid  sceiDS  not  only  to  have 
the  effect  of  destroying  the  parasites,  but  also  of  allaying  the  ^ 
bronchial  irritation  in  a  very  short  space  of  time. 

The  '* gapes"  in  fowls,  due  to  a  parasite  in  the  air  i 
the  Sdcrosioma  si/n^rrmm,  and  indicated  by  gapiug,  ga>^  r 

breath,  sneezing,  and  frequent  attempts  at  swallowing,  is  t>est 
treated  as  reconintended  by  Professor  Cobbold  and  others. 

"First.  Wlien  tlie  worm  has  taken  np  its  abode  in  the 
trachea  of  fowls  and  oilier  domesticated  birds,  the  simplest  plan 
consists,  as  Dr.  Wiesenthal  long  ago  pointed  out,  in  strippuig  a 
feather  fixim  the  tube  to  near  the  narrow  end  of  the  shaft,  leav- 
ing only  a  few  uninjured  webs  at  the  tip.  The  bird  being 
secured,  the  webbed  extremity  of  the  feather  is  introduced  into 
tbe  windpipe.  It  is  then  twisted  round  a  few  times  and  with- 
drawn, wben  it  will  usually  happen  that  several  of  the  worms 
arc  found  attached,  In  some  instances  this  plan  entirely  suc- 
ceeds. But  it  is  not  altogether  satisfactory,  as  it  occasionally 
fails  to  dislodge  all  the  occupants. 

"  Secondii/,  The  above  method  is  rendered  more  effectual  when 
the  feather  is  previously  steeped  in  some  medicated  solution 
wliicb  will  destroy  the  worms.  Mr.  Bartlett,  superintendent  of 
the  Zoological  Society  s  Gardens,  employs  for  tbis  jairpose  salt, 
or  a  weak  infusion  of  tobacco ;  and  he  informs  me  that  the  simple 
api'lication  of  turpentine  to  the  throat  externtdly  is  sufficient  to 
kill  the  worms.  To  ibis  plan,  however,  there  is  the  objection 
that,  unless  much  care  be  taken,  the  biid  itself  may  be  injuriously 
affected  by  the  drugs  employed. 

"  Thirdi}/.  The  mode  of  treatment  recommended  by  Mr, 
Montagu  appears  wortby  of  mention,  as  it  proved  successful  in 
his  hands,  aUhough  the  infested  birds  were  old  partridges.  One 
of  his  bii'ds  had  died  from  suffocation;  but  he  tells  us  that 
change  of  food  and  change  of  place,  together  with  the  infusion 
of  rue  and  garlic  instead  of  plain  water  to  drink*  and  chiefly | 
hemp-seed,  independent  of  the  green  vegetables  which  the  grass' 
plot  of  tlie  menagerie  afforded,  recovered  the  others  in  a  very 
short  time.* 

**  Fimrlhhj,  The  plan  I  have  here  adopted,  by  way  of  experi- 
ment, of  opening  the  trachea  and  rejuoving  the  worms  at  onccL 
Tbis  method  is  evidently  only  necessary  when  the  disease  haa 
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advanced  so  far  that  immediate  suffocation  l>ecoTne-3  inevitable; 
or  it  may  be  resorted  to  when  other  metlioda  have  failed.  In 
the  most  far-gone  casos^  instant  relief  wiU  follow  this  operation^ 
since  the  trachea  may  with  certainty  be  cleared  of  all  ob- 
structions. 

"  Lastly,  The  most  essential  thing  to  be  observed,  in  view  of 
putting  a  check  upon  the  future  prevalence  of  the  disease,  is  the 
total  dcstruHion  of  the  jjarasites  after  their  removal — a  precaution, 
however,  which  cannot  be  adopted  if  Mr.  Monta^ai's  inucle  of 
treatment  is  followLul  If  the  worms  be  merely  killed  and 
thrown  away  (say  upon  the  ^ouud),  it  is  scarcely  likely  that 
the  mature  eggs  will  have  sustained  any  injury.  Decomposition 
having  set  in,  the  young  embryos  will  sooner  or  later  escape 
from  their  shells,  migrate  in  the  soil  or  elsewhere,  and  ultimately 
iind  their  way  into  the  air  passages  of  certain  birds  in  the  same 
manner  as  their  parents  did  before  them." 


Disease  in  the  Iloi^e  due  to  the  presence  of  a  rare  form  of 
Xcmatode  Parasite,  termed  by  Dr.  Cobbold 


STRONGYLUS  TETUACANTHUH. 

In  March  1873,  an  Iceland  pony  rising  two  years  old,  which 
had  been  under  my  care  for  some  weeks,  died  from  what 
appeared  to  be  an  exhausting  disease,  and,  as  stated  in  a  letter 
to  Dr.  Cobbold.  there  were  no  very  marked  signs  of  the  presence 
of  parasites  durhig  life.  The  appetite  w*as  good;  there  was  no 
cough ;  and  we  were  led  to  suppose  that  there  were  worms  l>y  the 
absence  of  disease  more  than  anything  else,  There  was  gi'adiial 
emaciation,  but  no  dianhcea,  and  at  no  time  were  the  ft^ces 
fcetid.     As  bearing  upon  the  discover}^  of  this  parasite,  I  may 

ate  that  Dr.  Knox,  who  WTote  in  the  Edinbnrijh  Medical  and 
Surgical  Journal  for  1836,  says — "  On  two  occasions  my  friend 
Mr.  Dick  found  parU  of  the  large  intestines  of  a  horse  present- 
ing the  following  appearance :  the  gut  being  siraidy  laid  open 
80  aa  to  exhibit  the  mucous  membrane,  a  number  of  dark 
spots  are  observed,  evidently  exterior  to  the  inner  membrane." 
And»  further  on,  speaking  of  the  worms,  he  adds :  "  they 
have  no  cysts,  and  vary  from  tlie  tenth  of  an  inch  to  a  length 
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of  at  least  seven-tentha.  They  have  a  digestive  tube  divided 
into  numeroiia  compartments  or  sacculated;  a  mouth  uxi- 
armed.'* 

Professor  Dick's  own  statements,  as  communicated  by  Dr. 
Knox,  are  particularly  interesting.  He  says — "  I  have  found 
these  wonus  in  several  horses,  and  at  dillurent  st^ge^  of  their 
growth,  from  the  si^e  of  a  pin-point  to  that  of  an  inch  and  a 
half  in  length,  and  in  two  histonces  in  the  blo(xl- vessels, 

**  They  seem  almost  always  to  proiluce  a  bad  form  of  diarrhcea, 
and  seem  to  depend  on  the  food  or  situation  in  which  the  animal 
has  been  previously  kept.  The  horses  I  have  found  affected 
with  these  have  always  been  running  out  previous  to  their  be- 
coming ill" 

During  the  spring  of  1874  I  had  again  the  opportunity  of 
studying  the  disease  caused  by  this  parasite,  or  rather  parasites, 
for  I  am  of  opinion  that  there  were  at  least  two  kinds  present 
in  the  subjects  examined  by  me,  some  being  embedded  in  the 
iutestinsd  walls  and  othei-s  in  the  intestinal  canal,  the  latter 
being  a  rcddisli-looking  worm,  very  similar  to  a  small  earth- 
worm, from  two  to  three  inches  in  length.  Those  embedded  in 
the  intestinal  walls,  as  well  as  tlie  appearance  of  the  intestine^ 
are  delineated  in  the  follow^ing  woodcuts. 


FiQ,  27. 


Fio.  28. 

I^Ucroecopio  appeanmod  of  filron^icf  tetracanthuM  embedtlefl  ia 
mucotis  membnuie  of  loelmd  pcmy^  deacribcd  in  tlie  text.  TLaie 
womui  were  of  &  bright  red  iK»Iour.     {About  100  dlam.) 
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l,.'.)9t.^A{i|)euiLncti  of  mucoui  mfiOdbmiie  ol  colon  of  Iceland  pony,  natural  size. 

I  may  state  tliat  all  the  ponies  affected  were  rising  two  years 
oltl,  and  tltat  several  liad  died  before  ray  opinion  was  sought. 
Tliey  had  been  imported  from  Iceland  during  the  summer  and 
autumn  of  1873,  and  thriven  tolenibly  well  until  late  in  the 
winter.  They  were  at  pasture  during  the  whole  winter  and 
spring,  being  allowed  hay  in  addition  to  what  they  could  graze. 
There  were  many  older  animak  amongst  them,  tlio  lot  being  a 
large  one,  all  of  which  were  quite  free  from  the  parasites. 

The  question  naturally  arises,  Are  these  parasites  peculiar  to 
Iceland  f  and  at  the  first  glance,  mj  own  experience  would 
compel  me  to  answer  in  the  affirmative;  but  the  observations 
of  others  at  once  point  to  the  conclnsion  that  otlier  than  Icelandic 
ponies  are  suhjeet  to  the  invasion,  and  Dr.  Cobbold  has  arranged 
the  following  list  of  those  who  have  written  upon  the  subject: — 

**Dkk. — 'Worms  at  different  stages  of  growth;'  in  MS,  to  Dr. 
Knox,  1836. 

**  Krtos. — *  Animals  similar  to  Trichina ; '  in  £din.  Med.  and  Surg, 
Joftift,  {loc.  cdL) 

*'Diesinfj, — *Neniatouleutn  equi  cahalli ;'  *S>^  TTi^hn.,  vol.  ii.  1851. 

*^  Litthr. — *  Extremely  small  ascarides;'  in  a  letter  to  Mr  Yarnull ; 
The  Vnttirinarian,  1864,  p.  202. 

"  Farri<///. — *Entn2na  in   vanoua  stages  of  growth  j*  The   Vdcri- 

riant  fd  itvjyra,  p.  265. 

**  Wt/liams. — *  Entozoa  from  the  intestinal  walls;*  in  MS.  to  the 
author,  March  13,  1873. 

"  ChhhokL — Tnehonema  arcmda,  a  new  species  of  nematode  (with 
deiScripUon  as  below). 
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" Body  spindle-shaped,  more  narrowcil  posteriorly  than  in  fr»5nt ; 
head  traiicate,  with  ciTcular  mouth,  ciipshaped  buccal  cavity,  and 
muscular  wsophagus ;  tail  of  the  male  drawn  out  to  a  long  fine  pointy 
that  of  the  female  being  abruptly  pointed;  reproductive  papilla  of  the 
female  situated  at  the  lower  part  of  the  upper  third  of  the  Ixwiy. 

**  ^UQ, — Males,  ^^^  to  |^  of  an  inch  in  length,  by  j^  to  y|^  in 
breadth ;  the  females  averaging  -j^  of  an  inch  in  length  by  ^^  in 
breadth." 


The  opinion  that  this  was  a  new  species  of  nematode  waa 
fotuid  to  be  a  mistake,  as  even  Cobbold  had  referred  to  it  in 
1873,  and  Knehenmeister  in  1857, 

Spnptoms. — In  the  pony  under  observation  in  1873  diarrhoea 
was  absent  tbroughout.  Mr  Justus  Littler,  who  was  then  a 
student  witli  me,  was  able,  however,  to  see  some  points  of  re- 
semblance in  the  symptoms  to  those  described  by  his  father  in 
the  letter  to  Mr.  Varnell,  above  mentioned.  In  the  lot  obser\'eil 
in  1B74,  dianhtca  of  a  fretid  chamcter,  along  with  a  more  or  ]e%s 
rapid  emaciation,  was  present  in  all  the  cases,  and  1  conclude 
that,  in  conjunction  with  the  ages  of  the  aflTected  animals, 
diarrha-a  and  emaciation  may  be  considered  as  diagnostic  symp- 
toms. Four  of  the  1874  lot  were  so  reduced  as  to  be  unable  to 
stand;  they  were  recumbent,  very  quiet,  with  pallid  mucous 
membranes ;  the  appetite  was,  liowever,  good.  The  question 
again  arises,  Was  the  diarrhcea  due  to  the  presence  of  the  lai^ger 
worms  in  the  intestinal  canal  ?  and  one  is  led  to  conclude  that, 
from  the  fact  that  none  were  discovered  in  the  first  case,  tliis 
symptom  arose  from  this  cause,  and  tliat  so  long  as  the  parasites 
w^ere  passive  in  the  intestinal  w^alls  they  did  not  cause  superaction 
of  tlie  bowels,  but  as  they  became  matured  and  burst  through 
the  tissue  surrounding  them,  they  irritated  the  intestines  and 
caused  purgation.  In  addition  to  the  dark  spots  on  the  mucx)us 
membrane  of  the  colon,  delineated  in  the  woodcut,  the  intestinal 
glands  were,  in  aU  the  cases  examined,  more  or  less  enlarged, 
niany  of  them  contiiining  pus  and  what  appeared  to  be  the 
dSris  of  the  parasites.  In  evciy  instance  the  dark  spots,  which 
in  reality  indicated  the  seat  of  the  worms,  wei-e  confined  to  the 
colon.  An  experiment  was  made  with  the  flesh  of  the  fii-st 
pony  upon  some  fowls,  and,  as  stated  by  me  in  my  letter  to  Dr. 
Cobbold,  two  of  them  died,  with  the  livers  and  other  viscera 
filled  with  parasitic  ova  and  embryos. 
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Mr.  Cawtliron  of  Hadlow  lias  found  these  parasites  enveloped 
in  cysts  of  ^^egetable  dSris. 

TreaimcnL—ln  the  cases  treated  in  1874  we  were  successful 
in  every  instance  by  administering  two-drachm  doses  of  the  oil 
of  turpentine  night  and  morning,  along  with  eggs  and  milk  well 
beaten  np.  The  eggs  and  milk  were  administered,  not  only  for 
tlie  reason  that  they  form  a  good  vehicle  for  turpentine,  but  to 
afford  nourishment  and  support  to  the  debilitated  animals. 

This  is  a  very  interesting  subject,  requiring  further  investiga- 
tion, and  it  may  turn  out  that  the  larger  worms  are  a  more 
mature  form  of  tlie  smaller  specimens,  or  that  they  are  a  distinct 
form  altogether. 

TRICniN'OSIS. 

The  Trirhma  spiralis  is  a  minute  round- wonn,  measuring  about 
Vt  o!  an  inch  in  length,  originally  found  in  the  muscidar  tissue 
of  pigs,  eels,  cats,  dogs,  badgei*s,  hedgehogs,  pigeons,  poultry, 
moles,  ciHDWs,  \T3ltures,  &a,  and  transmissible  by  ingestion  of 
trichinosed  tlesh  to  other  animals,  and  to  man  ;  but,  according 
to  some  observ^ei^,  carnivorous  birds  are  exempt  from  the  in- 
vasion of  the  parasite.  The  anterior  extremity  of  the  worm  is 
lather  pointed,  its  posterior  thick  and  rounded;  has  immature 
[^iexual  organs,  and  lies  coiled  up  in  an  oval  c}"st  The  cyst^ 
which  measures  about  -V  of  an  inch  in  length,  appears  to  be  no 
essential  part  of  the  worm,  but  forms  around  it  after  it  has  taken 
up  its  location ;  the  walls  of  the  cyst  are  laminated,  transparent, 
and  thick,  generally  studded  externally  with  calcareous  matter. 

The  trichina  cysts  occupy  the  striated  muscular  tissue,  and  in 
some  specimens  it  has  been  estimated  that  each  cubic  inch  of 
the  striped  muscles  of  an  infected  hog  may  contain  from  tliirteen 
to  thirty-five  thousand  worms.  The  cysts  appear  in  the  muscles 
as  minute  white  grains,  visible  to  the  naked  eye,  and  with  their 
long  diameter  correspundiug  to  the  direction  of  the  muscular 
fihi-es.  In  a  cat  experimented  upon  by  Leuckart  ea^li  ounce  of 
muscle  was  calculated  to  contain  325,000  tricliina^;  and  Dr* 
Cobbold  estimates  that  a  man  of  medium  bulk  may  easily 
hrrbour  20,t)00,r)00.  Br.  Ikdlfield  and  Mr.  Atwood,  at  Chicago, 
fed  a  rat,  weighing  two  ounces,  with  infected  pork  in  small 
quantities  eveiy  two  or  three  days  for  sbc  weeks.  Ko  impair- 
ment iu  the  huaith  of  the  rat  resulted ;  it  was  then  killed,  and 
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its  body  was  found  swarming  with  living  tricliinje;  the  ob- 
servers  estimated  there  were  no  less  than  100,000  in  the  whole 
carcase.     They  also  found  that  rats  may  Ije  fed  occasionally 
with  small  nimihers  of  tricliinte  without  in  any  way  distiirbinj 
the  health;  and  the  inference  drawn  from  tbese  experimental 
has  been,  that  any  animal  or  man  may  take  live  trichinaj  iaj 
small  numbers  occasionally  without  injury.      These  oVjsen^ersT 
further  believe  that  many  more  liimian  beings  than  have  beettl 
hitherto  supposed  are  infected  with  trichin® ;  indeed  that  th& j 
majority  of  ns  are  carrying  these  worms  in  our  muscles.    So! 
sure  have  they  felt  of  tliis  fact,  that  one  of  them  ate  twelveJ 
living  trichinaB  on  20th  November  1878,  and  after  more  thaxLl 
three  weeks  hud   elapsed— when  the  case  was  reported — not  J 
the  shghtest  elfect  had  been  experienced.    These  gentlemen  also 
discovered  that  small  portions  of  sulphurous  acid  dissolved  in 
the  brine  in  which  hams  are  pickled  will  kill  the  trichina*. 
Tlie  percentage  of  acid  was  not  tben  fully  determined,  but] 
the  amount  is  so  small  that  it  is  no  detriment  to  the  meat  fof  1 
commercial  purposes. 

This  worm  was  first  discovered  by  Professor  Owen  in  1835  iaJ 
a  j)iece  of  a  man*s  muscle,  which  presented  a  peculiarly  speckled  I 
appeamnce.     These  specks  W'cre  found  by  Professor  Owen^ — nal 
had  been  previously  shown  in  similar  instances  by  Tiedman  and' 
Jlr.  Hilton — ^to  consist  of  minute  encysted  entozoa,  w^hich  he 
named  Trkhina  spiralis  owing  to  its  hair-like  and  spirally  coiled 
form;   but  until    18G0  it  %vas  only  known  as  a  pathological 
curiosity.     At  that  date,  however,  Zenker  of  Di-esden  showed} 
that,  however   harmless  the  encysted   parasite  might  be,  thej 
gravest  symptoms,  and  even  death  it^self,  might  be  caused  aftcf^ 
its  reception  into  the  bowels,  during  the  process  of  its  repixduc* 
tion  which  tben  ensued,  and  during  that  of  the  migration  thence  , 
of  the  young  trichina3  into  the  voluntary  muscles. 

It  is  not  yet  determined  how  long  the  larval  trichinie  retain 
tlieir  vitality,  but  thei-e  is  no  doubt  that  they  may  live  encysted 
in  the  muscular  tissue  for  many  years,  and  retain  life  after  the 
death  and  putrefaction  of  their  host     They  do,  however,  perish! 
in  situ  sooner  or  later,  and  usually  undergo  calcareous  change* 

When  the  trichiuEe  capsules  are  swallowed,  they  are  dissolved 
I  y  the  gastric  juice,  and  the  contained  parasites  set  free;  they  J 
then  rapidly  undergo  development,  and  attain  sexual  maturity,^ 
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Uie  female  acquiriug  a  lengtb  of  -J  inch,  tlxe  male  ^\.    The 
males  are  fiUcd  with  sperm-corpuscles,  and  the  females  dens^^ly 
stocked  with  ova,  which  are  hatched  within  the  uterus,  from 
whence  the  living  embryoa  escape  into  the  intestinal  canal  of 
the  host,  and  at  once  commence  active  migration.     They  first 
attach  themselves  to   the   intestinal    mucous    membrane,  eat 
through  the  intestinal  walls,  and  find  their  way  to  the  small 
vessels  and  lymphatics  of  tlie  bowels,  from  winch  they  are  con- 
veyed by  the  blood  stream  to  all  parts  of  the  body.     They 
have  been  found  during  this  ptaiod  in  almost  every  part  of  the 
OT^nism ;  in  the  intestinal  walls ;  in  the  abdominal  ca\4ty.  in  the 
mesenter)'  and  mesenteric  glands,  in  the  connective  tissue,  and, 
itt  an  as  yet  uneucapsuled  condition,  in  the  muscular  tissue  itself. 

The  immature  trichinae  taken  into  the  stomach  become  mature 
<>n  the  second  day ;  on  the  sixth  and  following  days,  up  to  the 
^Ud  of  the  second  or  even  thiixl  week,  the  embryos  are  bom, 
*^d  commence  operations,  and  probably  reach  their  destination 
in  a  week  or  two,  and  by  the  end  of  a  month  or  a  little  more 
have  come  to  the  conclusion  of  their  labours.  Although  the 
trichinae  fix  their  abode  in  the  striped  muscular  tissue,  they  are 
rarely  if  ever  found  in  that  of  the  heart,  but  are  often  specially 
abundant  in  the  muscles  of  the  larynx. 

The  experiments  of  Dr.  Bellfield  and  Mr.  Atwood  support  the 
conclusions  of  previous  observers,  that  the  manifestations  of 
disease  in  animals  experimentally  infected  vary  according  to 
the  number  of  trichinae  introduced ;  if  these  have  been  few  in 
number,  no  ill  consequences  have  resulted,  but  when  more 
numerous,  the  disease  has  been  of  an  aggi'avated  or  even  fatal 
character. 

Sympt&ms,—The  symptoms  of  trichinosis  in  man,  as  con- 
cisely described  in  Tanner's  Practice  of  Medicine^  are  as  follows : — 
*'  The  s]/^nipto77is  of  trichiniasis  vary  in  degree,  being  mild  or  severe 
according  as  only  a  few  or  many  of  the  worms  have  been 
swallowed,  as  well  as  in  proportion  to  the  number  of  the  progeny 
and  the  extent  of  their  migrations,  Thus,  Dr.  Althaus  remarks 
that  in  the  epidemic  of  Burg,  near  Magdeburg,  a  woman  who 
had  eaten  a  quantity  of  raw  pork  with  bread,  fell  ill  and  died ; 
her  child,  who  had  sucked  a  spoon  used  by  the  mother,  suffered 
slightly  and  recovered. — According  to  the  accounts  given  by 
most  authors,  the  earliest  symptoms  are  loss  of  appetite  and 
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general  malaise ;  to  wBicli  succeed  nausea  and  retching,  prostm- 
,  tion,  diarrhcea,  a  sense  of  thorough  indisposition,  and  a  painful 
'  stiffness  about  the  neck  and  arms  and  legs.  This  pain  is  due 
to  the  immigration  of  the  young  trichinae  into  the  muscles ;  and 
it  is  accompanied  witli  high  fever,  and  an  a?dematous  swelling 
alx>ut  the  eyelids  and  face.  The  pulse  is  fi*ec|uent,  and  there 
ar^  copious  offensive  perspirations  j  but  although  the  temperature 
of  the  botly  is  niised  it  does  not  reach  the  same  height  as  in 
typhus  and  typhoid  fever.  For  some  days  the  stiffness  of  the 
limbs  continues  to  increase;  while  all  the  muscles  seem  to  be 
painful  and  swollen  and  ver>'  sensitive  to  the  touch.  The 
movements  of  the  intercostal  muscles  in  respiration  are  attended 
with  suffering,  so  that  repose  is  impossible ;  whQe  there  wiU  be 
troublesome  hiccup  if  the  diaphnigm  he  invaded,  with  hoarsr^n- 
and  loss  of  voice  where  the  laryngeal  muscles  get  inhali 
Neuralgia  of  a  ver}^  severe  description,  in  the  cceliae  and  mesen- 
teric plexuses,  has  likewise  been  present  in  certain  cases,  Whe4i 
a  large  quantity  of  trichinous  meat  has  been  eaten,  so  that  the 
imiuigration  of  the  trichinae  into  the  muscles  is  great,  the  patient 
may  lie  almost  paralyzed  in  a  sUite  of  great  exhaustion.  The 
facial  oedema  generally  lasts  about  a  week,  its  disappearance 
being  followed  by  swelling  of  the  feet  and  legs,  and  ultimately 
of  the  trunk.  There  is  no  effusion,  however,  into  any  of  the 
CR\ities ;  nor  does  the  urine  become  albuminous,  although  it  is 
always  lessened  in  quantity  and  may  be  loaded  with  tuatea 
About  the  beginning  of  the  fourth  week  the  patient  is  in  a 
pitiable  condition.  The  pulse  and  respirations  are  very  frequent^ 
the  tongue  is  red  and  dry,  the  pain  is  severe,  the  sweating  is 
profuse,  the  mouth  can  scarcely  be  opened,  no  sleep  can  be 
obtained,  and  there  is  great  anxiety  or  delirium ;  death  not  un- 
frequently  occurring  with  all  the  symptoms  of  profound  exhaus- 
tion. Such  complications  as  pneumonia,  peritonitis,  and  pleurisy 
with  effusion,  are  not  uncommon.  In  favourable  cases,  however, 
the  pain  and  swelling  and  diarrhcea  abate;  the  oppression  of 
the  chest  passes  off ;  sleep  is  obtained ;  a  desire  for  nourishing 
food  is  evinced;  the  power  of  the  limbs  is  regained ;  and  there  is 
only  left  great  anaemia,  with  a  falling  off  of  the  hair,  &c  The 
parasites  have  taken  up  their  abode  in  the  muscles,  and  have 
fortunately  become  encysted." 

It  appears  that  the  symptoms  are  much  more  severe  in  the 


TRICHDCOSIS. 


739 


human  being  than  in  the  lower  animals ;  and  Dr.  Cohhold  men- 
tions that  a  pig  experimented  upon  at  the  Ix)iidon  Veterinary 
College,  and  in  which  it  was  calculated  that  about  sixteen 
millions  of  encysted  trichinae  had  been  developed,  manifested  no 
fiymptoms  of  suffering;  other  pigs,  however,  showed  much 
general  disturbance  and  suffering,  arising  fit>m  the  irritation  of 
the  worms  in  the  intestines,  and  during  their  passage  into  the 
muscular  tissues.  The  irritation  of  the  alimentarj^  canal,  which 
lessens  towards  the  end  of  tlio  first  week  after  pigs  have 
swallowed  trichinaf^,  is  denoted  by  loss  of  appetite,  vomitings 
colic,  tympanitis,  and  diarrhcea;  duluess,  arching  of  the  back 
whilst  standing ;  and  pigs  iocline  to  lie  dowTi  and  hide  themselves 
in  their  litter  in  this  as  in  many  other  diseases.  These  symptoms, 
%ntli  the  exception  of  tlie  diarrlitea,  generally  disappear  in  from 
six  to  eight  days.  'Wheu  the  trichinae  have  been  numerous,  the 
membraneous  passage  of  a  great  number  of  them  have,  in  the 
experience  of  Lcuckart,  induced  in  some  a  fatal  peritonitis ;  and 
in  others,  a  fonn  of  enteritis,  with  ejection  of  false  membrane. 

"  The  muscular  symptoms  appear  towards  the  termination  of 
the  second  or  during  the  third  week  after  the  ingestion  of  the 
trichinosed  flesh;  while  the  intestinal  phenomena  become  less 
marked,  and  the  fever  increases  in  intensity.  At  this  stage  the 
patient  is  often  lying;  in  walking,  it  carries  its  back  raised  and 
the  limbs  stiff,  and  manifests  signs  of  pain ;  mastication,  opening 
the  mouth,  and  swallowing  are  difficult;  the  voice  is  harsh, 
husky,  and  weak ;  the  respimtions  laboured  and  loud ;  cuta- 
neous cedema  appears  in  different  places,  together  with  the 
intense  pruritis  already  alluded  to  ;  the  conjunctival  membrane 
is  most  frequently  infected,  and  emaciation  rapidly  sets  in.  If 
the  number  of  migratory  trichinae  is  very  great,  death  may  be  the 
result,  though  this  is  somewhat  i-are  in  the  pig.  Usually  the 
different  symptoms  disappear  gradually,  and  it  is  only  in  very 
debilitated  animals  that  convalescence  is  slow.  The  presence  of 
trichina?  in  the  muscles  does  not  appear  to  exert  any  subsequent 
influence  on  the  development  or  fattening  of  the  animals  which 
harbour  these  strange  creatures;  on  the  contrary,  it  has  been 
stated  that  they  fatten  more  readily  than  before  they  were 
infested/' — (Fleming's  Sanitary  Science  and  Police.)  The  de- 
termining test,  however,  is  the  discovery  of  the  parasites  in  the 
intestinal  dischai^es,  or  in  fragments  of  muscular  tissue  exti-acted 
by  a  har^ioon. 
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The  vitality  of  the  trichince  is  not  destroyed  unless  the  meat 
in  which  they  are  contained  is  exposed  to  the  influence  of  the 
heat  of  boiling  water  for  a  sufficient  time  to  insure  that  every 
particle  of  it  has  been  acted  upon  by  that  degree  of  heat.  The 
mere  toasting  of  ham  or  bacon  is  insufficient  to  destroy  the 
worms,  and  smoked  ham  and  German  sausages  are,  unless  well 
cooked,  sources  of  danger.  Many  remedies  have  been  suggested 
for  the  destruction  of  the  trichinsB  in  the  treatment  of  the 
disease,  more  particularly  picric  acid,  picro-nitrate  of  potash  and 
benzole,  carbolic  acid,  sidpho-carbolate  of  soda,  &c.,  but  none  of 
these  have  been  proved  to  have  any  effect ;  indeed,  in  trichinous 
pork  of  a  pig  killed  with  picric  acid,  the  worms  were  found 
alive  by  W.  Miiller  of  Homburg. 
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CHAPTER    LXXV. 

PARASITIC  BISEASES— continued. 

TRKMATODA. 

EOT  IN  SHEEP, 

is  a  disease  of  low  lands,  marshy  grounds,  and  wet  seasons, 
and  observers  are  agreed  that  the  flooding  of  pastures  suffices 
to  taint  them  for  a  season,  owing  to  the  dissemination  of  the 
Disiowaia ;  for  it  is  prettv  satisfactorDy  proved  that  the  ova  of 
the  flake  pass  out  through  the  intestines  of  the  sheep,  and  fall 
on  the  pastures.  The  ova  hatch  in  moist  places,  and  become 
transformed  into  ciliated  embryos,  which,  when  set  fi^e,  swim 
lapidly  in  the  water,  and  thus  spread  over  pastures  in  wet 
seasons. 

Eemarkable  outbreaks  of  this  disease  have  occurred  in  Eng- 
land, Professor  Simonds,  in  his  essay,  records  the  outbreaks  of 
1809,  1816,  1S24,  1830, 1853,  and  1860.  "  In  the  outbreak  of 
1853-54  many  thousands  of  sheep  were  swept  away,  and  not  only 
in  undrained  districts,  but  also  in  others  of  a  more  healthy 
character.  But  since  1830,  however,  no  outbreak  can  at  all  be 
compared  to  the  one  of  the  autumn  of  18G0.  Speaking  in 
general  terms,  it  may  be  affinned  that  all  the  western  and 
southern  comities  of  England,  together  -with  several  of  the 
eastern  and  midland,  sull'ered  to  a  ruinous  extent  As  in  former 
years  so  in  this,  the  attacks  of  tlie  disease  were  due  to  an  excess 
and  long  continuance  of  w^et  weather.  1860  will  long  be  remem- 
bered by  agriculturists,  not  ouly  as  producing  the  rot  among 
sheep,  but  likewise  for  its  baneful  effects  on  the  root  crops,  as 
also  on  the  hay  and  corn  harvests."  1872  again  was  a  w^et  year, 
and  rot  w^as  very  prevalent,  appearing  on  land  that  was  con- 
sidered sound  during  ordinary  seasons. 
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In  conjunction  with  the  Distomata  in  the  liver,  it  is  not  an 
unusual  thing  to  find  other  parasites  inf eating  the  bodies  of  sheejiL 
Stiongyles  in  the  abomasum,  intestines,  and  lungs,  cysticerci, 
&c. — indeed  synipt^ms  simiLir  to  those  of  rot — are  sometimes 
present  independent  of  the  fluke,  and  this  circumstance  has  led 
some  erroneously  to  conclude  that  the  debilitated  condition  of 
the  sheep  renders  it  a  favourable  habitat  for  the  parasite;  tliat, 
in  fact,  the  nm!-condition  induced  by  damp  food  is  the  cause  ut 
the  disease  and  not  the  effect,  hejice  it  is  termed  watery  cachexia, 
cachexia  aquosa,  by  some  writers. 

It  is  important  that  this  disease  be  distinguished  in  its  earliest 
stages,  and  in  order  to  enable  the  sheep*fanner  to  do  tliis,  the 
following  rules  are  given  by  Mr.  Beattie  in  the  Trajimctiam  of 
the  Highland  and  AffricuUural  Society  of  Scotland.,  voL  iiL, 
1807:— 

"  The  first  tiling  to  be  observed  is  in  the  spring,  when  they 
are  dropping  their  lambs,  A  sound  ewe  in  good  order  drops  a 
lamb  covered  with  a  thick  and  yellow  slime,  w^hich  the  ewe  h'cks 
off  it,  and  the  rule  is,  the  sounder  and  the  higher  condition  the 
ewe  is  in,  the  darker  and  thicker  will  be  the  slime ;  but  when 
they  observe  a  ewe  drop  a  lamb  covered  with  thin  waterj^  bubbles, 
and  very  white,  they  note  her  down  as  unsound. 

"  About  the  month  of  September,  when  they  intend  to  dispose 
of  their  draught  ewes,  they  put  aU  their  sheep  into  a  fold,  and 
dmw  them  by  the  hand ;  that  is,  they  catch  them  all,  viz.,  the 
ewes  they  design  to  sell  any  of,  and  clapping  their  hand  upon 
the  small  of  the  back,  they  rub  the  flesh  bactv^-ards  and  for- 
waixls  betwixt  their  fingers  and  thumb  and  the  ends  of  the  short 
ribs.  If  the  flesh  is  solid  and  firm,  they  consider  her  as  sound ; 
if  they  find  it  soft  and  flabby,  and  if,  when  they  rub  it  against 
the  short  ribs,  it  ripples,  as  we  term  it — that  is,  a  sort  of  crackling 
is  perceived — as  if  there  was  water  or  blubber  in  it,  they  are 
certain  she  is  unsound.  This  is  the  most  certain  of  all  s^-mp- 
toms,  but  is  not  to  be  discerned  with  any  degree  of  certainty 
but  by  an  experienced  hand  ;  for  although,  as  I  have  here  related 
it,  it  seems  a  very  simple  affair,  and  easily  acquired,  yet  it  is 
weE  kiio^vu  that  many  shepherds,  who  have  followed  sheep  all 
their  lives,  never  arrive  at  anything  like  certainty  in  judging  by 
tbe  hand,  whOst  men  of  superior  skiU  will  seldom  be  mistaken, 
and  mU  draw  by  no  other  rule.     Tet  stUl  it  must  be  acknow- 
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ledged  that  the  seeds  of  this  disease  will  sometimes  lie  m  occult 
as  to  baffle  all  skill,  and  that  no  man  can,  with  absolnte  certainty, 
draw  a  flock  tainted  with  the  rot.  There  is  another  method,  to 
which  men  of  inferior  skill  resort,  which  is  more  easily  acquired. 
They  take  the  sheep's  head  between  their  hands,  and  press  down 
the  eyelids ;  they  thereby  make  the  sheep  turn  its  eyeball,  so 
that  they  get  a  view  of  the  vessels  in  whicli  the  eyeball  rolls. 
If  these  are  thin,  red,  and  free  of  matter,  they  consider  the  sheep 
as  sound ;  but  if  they  are  thick,  of  a  dead  white  colour,  and  seem 
as  if  there  was  some  white  matter  in  them,  they  are  confident 
she  is  rotten.  This  is  a  pretty  general  rule,  and  easily  discerned ; 
but  I  think  it  is  not  so  certain  as  when  they  are  judged  by  the 
back ;  for  in  firm  heathy  lands  the  eye  of  a  sheep  is  far  redder 
than  it  is  in  sheep  upon  grassy  lands ;  and  in  some  boggy  lands, 
the  eye  is  never  very  red,  be  the  sheep  ever  so  sound,  so  that 
there  you  cannot  so  well  judge  by  the  eye ;  but  w^hen  you  see 
the  eye  of  a  sheep  a  good  deal  w^liiter  and  thicker,  and  more 
matter  in  it  (I  mean  the  vessels  in  which  the  eyeball  rolls)  than 
the  run  of  the  flock  amongst  which  it  feeds,  you  have  reason  to 
suspect  it  is  not  sound," 

In  some  instances  the  progress  of  the  rot  is  very  rapid,  but 
usually  it  is  slow  and  insidious.     At  first  the  affected  animals 
appear  to  thrive  very  fast,  but  inactivity  and  dulness  supervene ; 
the  mucous  membranes  become  pallid,  the  flesh  wastes,  the  general 
surface  of  the  skin  loses  its  ruddy  colour,  becomes  dry  and  devoid 
of  that  oily  condition  which  is  natural  to  the  fleece  of  the  sheep. 
As  the  disease  progresses,  the  flanks  become  hollow,  the  back 
rigid,  weak  and  tender  about  the  loins,  as  evinced  by  wincing 
when  this  part  is  pressed  by  the  hand,  and  the  spine  sticks  out 
prominently ;  the  fleece  drops  ofi"  in  patches,  the  belly  enlarges, 
the  eyes  become  yellow,  and  dropsical  swellings  appear  in  dif- 
ferent parts  of  the  body,  particularly  around  the  throat.     There 
is  often  much  tliirst,  depravity  of  the  appetite,  diarrhoea,  general 
stupor,  the  pulse  is  weak,  the  heart's  action  tumultuous,  antl 
^  anaemic  murmurs  are  heard.    As  demonstrated  by  Dehifond  and 
^■others,  the  blood  is  deficient  in  albumen,  thin,  watery,  and  ou 
?^  this  account  the  serum  transudes  through  the  walls  of  the  vessels, 
collects  in  the  loose  areolar  tissue  of  the  depending  parts  of  the 
body  and  in  the  cavities^  constituting  the  condition  of  dropsy 
Lwluch  is  seen,  in  rot 
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Professor  Simonds  states  that  a  dry  scaly  state  of  the  skin  on 
tlie  inner  parts  of  the  thighs,  particularly  where  it  is  UDCovered 
with  either  wool  or  hair,  is  early  recognised,  and  that  an  ex- 
amiDation  of  the  eye  will  materially  assist  in  determining  the 
question  of  disease.  "  If  the  lids  are  everted,  the  membrafm 
niditans  being  pressed  forward,  it  will  be  found  that  in  the 
early  stages  of  the  malady,  and  especially  if  the  animal  has  been 
excited  by  being  driven  a  short  distance,  the  vessels  of  the  con^^ 
junctiva  are  tinged  with  a  pale  or  yellowish-coloured  blood,  andl^H 
that  the  whole  part  has  a  moist  or  watery  appearance.  Later 
on  the  same  vessels  are  blanched,  and  scarcely  to  be  recognised, 
excepting  perhaps  one  or  two»  which  present  a  similar  watery 
condition,  or  are  turgid  with  dark-coloured  blood."  In  some 
cases  these  symptoms  are  complicated  by  others,  induced  by 
strongylea  in  the  air  passages  and  alimentary  canaL 
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Tlie  tissues  of  the  body  are  generally  wasted,  flabby,  pale  or 
yellow,  and  watery;  there  is  an  absence  of  the  firmness  and 
colour  of  healthy  mutton.     The  peritoneal  cavity  contains  a  mo: 
or  less  abundant  quantity  of  serum,  which  may  be  of  a  cle: 
straw  colour,  or  more   or  less   yellow,  in  which   occasionally 
fragments  of  lymph  and  false  membranes  are  floating;   the 
digestive  organs  are  remarkably  blanched ;  the  liver  is  hi 
scirrhous,  irregularly  knotted  on  its  surface  and  margins,  and* 
sometimes  united  by  false  membranes  to  the  surrounding  organs. 
In  colour  it  is  either  a  dirty  chocolate  bro\\Ti,  deeper  in  somej 
parts  than  others,  or  has  a  yellowish  tint,  intermixed  with  pal 
yellow  spots.     Flukes  are  found  in  the  bile  ducts,  which  ai« 
filled  with  a  dark  thick  seci^tion ;  on  fm-ther  examination  th 
ducts  are  found  sacculated  at  various  points,  the  distended  poiv^ 
tions  generally  containing  many  flukes  massed  together.     The 
canal  walls  arc  much  thickened  in  some  places,  and  coated  witl 
calcareous  matter  on  their  internal  surface.     Professor  Simon 
mentions  a  case  where  a  concretion  was  found  as  large  as  a 
hen  s  egg,  which,  when  bi-oken  up,  w^as  found  to  contain  about 
a  dozen  dead   flukes.     He  also  states  that  "the  coats  of  the 
dnctus  kepaticn^j  as  also  of  the  ductus  communis  choledicus,  are  not 
nn  frequently  so  thick  as  to  be  upwards  of  ten  times  their  normal 


i 


J 


THE  HOT  IN  SHEEP. 


[Biibstance,  and  likewise  as  hard  as  to  approach  the  nature  ot 
[  cartilage." 

Eespecting  the  number  of  the  flukes,  the  greatest  variation 
l^xists,  Dr  Cobbold  says — "The  presence  of  a  few  flukes  is 
[totally  iusuflQcient  to  cause  death ;  consequently,  when  a  sheep 
"dies  from  rot  or  ia  killed  at  a  time  when  the  disease  has 
seriously  impoverished  the  animal,  then  we  are  sure  to  find  the 
organ  occupied  by  many  dozen,  many  score,  or  even  several 
hundred  flukes.  Thus  from  a  sin;^le  liver  Bidlow  obtained  8U0, 
LLeuweohoeck  about  900,  and  Dupuy  upwards  of  1000  specimens, 
[Even  the  occurrence  of  large  numbers  only  destroys  the  animal 
l^by  slow  degrees,  and  possibly  without  producing  much  physical 
fering,  excepting  perhaps  in  the  later  stages.  Associated 
*^tli  the  above  described  appearances,  one  not  unfrequently 
finds  a  few  ilukes  in  the  intestinal  canal,  whilst  a  still  more 
interesting  pathological  feature  is  seen  in  the  fact  that  the  bile 

■contained  in  the  liver  ducts  is  loaded  with  Hakes*  eggs.  In 
iome  cases  there  cannot  be  less  than  tens  or  even  hundreds  of 
thousands.  Not  a  few  may  also  be  found  in  the  intestinal  canal, 
^And  in  the  excreta  about  to  be  voided"  And  lastly,  says  Lhti 
^pame  author,  "  it  need  scarcely  be  added  that  it  is  by  no  means 
^unfrequent  to  find  one  or  even  several  other  kinds  of  entozoa 
—^coexisting  with  the  fasciola  in  the  same  slieep,  the  most  common 
■form  being  that  of  the  larval  ecbinoooccus," 

^^TUl  obser\^ers  agree  that  the  growth  and  development  of  tlie 
fluke  is  impossible  on  dry  land,  and  that  the  disease  is  unheai'd 
f  on  dry  pastures  except  during  wet  seasons,  and  as  the  ''  rot/' 
nee  established,  is  difficult  to  overcome,  it  behoves  the  flock- 
aster  to  pay  every  attention  to  its  prevention.  For  this  pur* 
lose  it  is  necessary  that  unsound  sheep  pastures  shoidd,  after 
leing  drained,  for  a  time  at  least,  be  applied  to  other  jjurposea. 

During  moist  seasons,  and  wlien  there  is  a  fear  of  the  disease 
appearing  on  sound  pastures,  the  natural  food  should  be  supple- 
nent4jd  by  cakes,  corn,  beans,  or  other  nutritious  diet,  in  addi- 
ion  to  common  salt  and  the  sulphate  of  iron* 

As  to  the  beneficial  eflect  of  common  salt,  all  writers  are 
agreed  that  it  prevents  the  development  of  the  parasites,  for  it 
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is  tolerably  certain,  as  mentioned  by  Dr.  Cobbold,  that  the  larv» 
of  the  Fasdola  hepatica  exists  only  in  the  bodies  of  fresh-water 
snails  and  small  aquatic  animalcules.  Seeing  this  is  the  case, 
and  that  salt  marshes  are  exempt  from  the  invasion  of  the 
fasciola,  would  not  the  application  of  common  salt  to  the  land 
be  worthy  of  a  triaL 

For  sheep  that  are  actually  affected  but  little  can  be  done,  at 
least  in  the  way  of  a  permanent  cure.  If  the  disease  be  slight, 
its  progress  may  be  retarded,  and  the  animals  made  fit  for  the 
butcher,  by  removing  them  to  a  dry  pasture,  supplying  them 
liberally  with  food  of  a  highly  nutritious  nature,  and  adminis- 
tering salines  and  tonics. 


CHAPTER    LXXVL 
PARASITIC   DISEASES— con^in«ci. 

CESTODA 

The  most  important  disease  of  stock  caused  by  tliia  order  of 
parasites  is  that  varioiisljr  termed 


STTTKDY,  TURKSICK,  OR  GID. 

This  is  a  species  of  vertigo  induced  by  the  Cosimrus  ccrehralis^ 
which  is  the  hydatid  or  larval  form  of  the  tape- worm,  called  tlie 
Tctnia  cwnurus.  Many  conclusive  experiments  have  been  made 
in  this  and  other  countries,  recorded  in  works  on  helminthology, 
which  proves  that  the  mature  Tcenia  cmnuriis  infests  the  intes- 
tines of  the  dog,  from  which  perfect  segments  are  expelled. 
These  segments,  falling  on  the  pastures  where  sheep  are  feeding, 
are  swallowed  along  with  the  herbage,  and,  as  explained  by  Dr 
Cobbold,  the  six-hooked  embrj^os,  escaped  from  the  ova  con- 
tained in  the  segments,  commence  their  wandering  in  tlie  tissues 
of  the  higher  animal,  and,  by  virtue  of  their  selective  capacity, 
escape  from  the  blood-vessels  of  the  brain,  and  bore  their  way  to 
their  final  resting-place  in  that  organ.  Even  when  the  brain  is 
reached,  it  by  no  means  follows  that  every  embryo  attains  its 
full  growth.  Indeed,  it  is  only  usual  for  one  to  flourish,  some- 
times two  of  equal  size,  but  seldom  more*  It  has,  however,  been 
observed  that  when  one  hydatid  cyst  has  been  i-emoved,  tliat 
another  has  developed  in  a  ditTerent  part  of  the  brain.  This 
proves  that  the  brain  serves  as  a  proper  habitat  to  one  or  at 
most  to  two  hydatids  at  a  time. 

This  disease  attacks  cattle  as  well  as  sheep,  but  in  this  country 
it  seldom  attacks  any  but  sheep,  its  victims  being  lambs  under 
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one  year  old.  sheep  above  two  years  old  being  rarely  affect 
It  pi-evails  to  a  great  extent  on  unenclosed  lands,  and  for  the 
reason  that  sheplierda  have  to  be  assisted  by  dogs,  whilst  on 
enclosed  pastures,  and  where  sheep  are  unattended  by  dogs,  the 
dbease  is  scarcely  known. 

Symptoms, — ^The  usual  form  of  sturdy  is  that  due  to  the  locatii 
of  a  hydatid  in  one  of  the  cerebral  hemispheres.     The  sheep 
affected,  when  caused  to  njove,  turns  from  right  to  left,  or  left 
right,  as  the  case  may  be ;  but  when  the  parasite  is  lodged 
tween  the  hemispheres,  the  animal  steps  high,  and  goes  forwai 
in  a  stniight  line;  the  head  is  then  carried  upwards,  and  tin 
may  he  a  varying  degree  of  amaurosis  in  one  or  both  qpes. 
Sonjctinies  the  animal  becomes  both  blind  and  deaf,  and  is  un- 
able to  follow  its  companions.     When  the  hydatid  is  lodged  in 
the  cerebellum,  the  aninrnVs  movements  are  performed  without 
control     The  head  is  elevated ;  the  limbs  are  moved  with  diffi- 
culty and  automatically ;  one  or  two  steps  are  taken  forward, 
when  the  animal  starts  with  a  bound,  but  immediately  falls,  and 
is  unable  to  rise  for  a  time.  ^m 

"Wlien  the  animal  is  first  affected  the  symptoms  are  generallj^^ 
severe,  from  the  congestion  and  irritation ;  as  the  contents  of  the 
skull  adapt  themselves  to  the  hydatid,  the  brain  symptoms  sub- 
side more  or  less ;  but  as  tlie  parasite  grows,  the  symptoms 
become  more  severei  until  paralysis  is  induced,  and  the  aninml 
can  no  lunger  stand. 

As  many  tumours  and  hydatids  of  different  species  are  found 
in  the  brain  which  do  not  induce  symptoms  of  sturdy,  Davain^H 
believes  that  tlje  nervous  substance  is  irritated  by  the  heads  O^' 
the  para^site,  which  protrude  from  the  bladder,  and  by  means 
of  their  hooks  and  sucking  discs  penetrate  the  brain  substance 
nearly  two  lines  in  depth.  As  the  cuenurus  grows,  the  animal 
becomes  more  and  moi-e  emaciated,  and  death  occurs,  ujiless  the 
sheep  be  relieved  naturally  or  artificially.  The  natural  method 
is  by  the  bones  of  the  skull  becoming  absorbed,  the  skin  acci- 
dentiilly  broken,  and  evacuation  of  the  hydatid.  This  is,  however, 
very  r?ire. 

Tlie  bones  of  the  skull,  however,  are  generally  softened,  and 
if  in  about  three  weeks  after  the  first  manifestation  of  the 
FjTuptoms  the  head  lie  pressed  with  tlie  thumb,  a  remarkable 
degi'ee  of  softening  will  be  found  at  one  part  of  it,  as  if  the  sk 
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were  wanting  in  that  particxilar  spot.  Into  this  softened  spot  a 
trocar  and  cannula  are  introduced,  and  after  the  trocar  is  with- 
drawn— leaving  in  the  cannula — a  syringe  is  applied  to  the  latter, 
and  the  bladder  extracted, 

"  The  prevention  of  the  hydatid  disease/'  says  a  writer  in  the 
Afpricultural  Gazeite,  **  must  begin  at  its  source,  and  the  first  step 
[  is  to  expel  the  tape- worm  from  the  intestines  of  the  dog  or  dogs 
which  are  employed  in  the  farm.     It  may  be  objected  that  this 
measure  will  be  applied  too  late  to  remedy  the  mischief  if  the 
existence  of  the  tape-worm  is  not  suspected  until  some  of  the 
■flock  become  affected  with  "  gid ;"  but  in  fact  the  existence  of 
tape^worm   should   always  be  suspected,  and   dogs   should  be 
treated  periodically  with  areca  nut  as  a  measure  of  precaution. 
■^A  dose  of  half  a  dmchm  to  two  drachms  of  tlie  grated  nut  may 
j^l>e  given  now  and  then  %vith  safety,  even  when  the  tape-worm 
jBBegments  are  observed,  and  if  the  remedy  is  not  followed  by  the 
^■expulsion  of  a  worm,  the  animal  may  be  deemed  secure,     A 
^Jfiecond  important  means  of  prevention  is  to  prevent  the  infection 
of  dogs  by  destroying  bladder  worms  immediately  on  their  re- 
moval, instead  of  throwing  them  either  to  the  dogs  or  in  places 
where  the  animals  can  easily  discover  tbem.     If  this  plan  were 
universally  adopted  cystic  entozoa  would  soon  be  dirainished  in 
number,  and  one  source  of  loss  to  the  stock-owner  be  averted. 
Sheep  suffer  from  the  entrance  of  embryos,  wliich  are  expelled 
from  the  intestines  of  the  dogs.     Dogs  become  infested  with  the 
tape-worm  in  consequence  of  introduction  into  their  digestive 
oifgans  of  the  lar\^al  forms  of  the  parasites,  which  exist  iu  the 
brain  of  the  sheep,  being  given  to  them,  or  placed  within  their 
each.     This  interchange  can  be  prevented  by  the  exercise  of 
IwL  little  common  care. 

*'  Sheep  which  are  pastured  on  common  lands,  or  fields  through 

rhich  a  right  of  way  exists,  are  exposed  to  risks  of  various  kinds 

from  which  animals  in  isolated  positions  are  exempt,  and  under 

nich   circumstances   it   is   impossible   to   apply   any   etiectual 

ueasures  of  prevention*     In  the  case  of  "gid"  some  amount  of 

ftuger  is  incurred  from  wild  animals ;  foxes,  for  instance,  may 

[larbour  the  Tmnia  aaiurm,  and  a  few  sheep  may  here  and  them 

come  infested  with  bladder  worms  from  eating  the  eggs  ex- 

elled  from  the  intestines  of  those  animals,  but  these  causes  of 

'  infection  are  occasional  and  remote^  and  do  not  materially  a  fleet 
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the  mam  question.  Of  the  method  of  prevention,  if  the  Tania 
cannrtis  were  to  he  expelled  from  every  dog  in  the  cotmtry,  and 
effectually  destroyed,  the  disease  ''  gid/*  among  sheep,  would  be 
very  rare  indeed. 

'*  In  reference  to  the  treatment  of  the  disease  we  have  nol 
to  urge.  Puncture  or  removal  of  the  cyst  in  many 
alleviates  the  distress  which  the  animal  suffers,  but  permanent 
cure  is  rare,  and,  knowing  this,  the  farmer  wisely  consigns  the 
animal  to  the  butcher.  He  should,  however,  always  baigain 
for  the  return  of  the  head,  which  contains  the  parasite,  in  order 
that  he  may  burn,  bury,  or  otherwise  destroy  it,  and  thus  render 
thousands  of  embryos  inert." 

Tlie  various  other  diseases  caused  by  teniae,  in  different 
stages  of  development,  and  other  parasites,  almost  too  numerotis 
to  mention,  are  not  intended  to  be  described  in  tlie  present 
work ;  helminthology  being  a  specialty  upon  which  many  works 
have  been  written.  In  conuectioa  with  this  I  may  refer  to  QD^ 
small  work,  namely,  The  Internal  Parasites  of  mtr  Dotntstica^^^ 
Animals,  by  Dr.  Cobbold,  as  being  the  only  book  which  deak 
exclusively  with  the  entozoa  of  interest  to  the  veterinarian* 
Under  the  able  direction  of  Dr.  Tommasi,  an  Italian  edition 
of  this  manual  has  been  published  at  Florence, 

I  may,  however,  state  that  I  have  foimd  areca  nut,  with 
the  etherial  extract  of  the  male  shield  fern,  to  be  the  most 
certain  remedy  for  the  expulsion  of  tape-woiTos,  a  tabular 
aiTangement  of  which  is  given  on  the  following  page. 

The  drawings  of  the  parasites  have  been  mainly  taken  from 
Zum,  also  from  Heller,  Krabbe,  Leuckart,  Cobbold,  Kucben* 
meister,  and  others* 


kematoda; 
Tabulab  Abrangemekt  op  Entozoa. 
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Geriitg  Ascarid, 

[  (a,)  A,  megalocepkala  of  horse  and  a«3  ;  found  in  the  small  intestine, 

occasionally  passing  from  the  duodenum  to  the  gall  ducts. 
{h.)  A,   lumhricoides  of  man,  pig,  catUo;   found  in  small  intestine. 
The  Aseuria  of  the  pig  is  sometimoa  reckoned  aa  a  diflerout 
8p0cie«y  viz.,  A.  milku 

r{c.}  A,  fnydax  of  cat  and  dog ;  rarely  in  man*  Found  in  the  small 
ixttestine.  The  Ascaris  of  the  dog  is  sometimes  reckoned  as 
a  different  gp^cies,  viz,,  A,  marginata. 

Genus  Ettstrongylusi, 

\a^)  R  gigns  of  dog,  liorse,  cattle,  and  very  rarely  man  ;  found  in  the 
kidneys,  bladder,  and  areolar  tissue,  heneath  the  peritoneum  ; 
sometimes  free  in  the  peritoneal  caTity  ;  also  in  the  heart  of 
the  dog* 

Gentts  Ftlaricu 

^Bp^d^  (a.)  F,  lachrt/malie  of  horse  and  ox ;  found  in  the  lachrymal 
ducts. 

(k)  F,  papulosa  of  the  horse,  ox,  and  aes ;  found  in  the  globe 
of  the  eye,  said  to  be  in  the  anterior  chamber,  but 
usually  in  a  cyst  within  the  cornea,  also  in  the 
peritoneal  and  thoracic  cavities,  in  the  diaphragm  and 
abdominal  muscles,  and  in  the  aracknoid  membrane 
of  the  bmiu. 

(c.)  F.  immitis  of  the  dog ;  found  in  heart,  pulmonary  arteries, 
and  blood,  hence  spoken  of  as  HtrnnaiomcL 

(d.)  F*  irispinulma  of  thij  dog ;  found  by  Gescheidt  in  tlie 
capeule  of  the  crystalline  lem. 

Gemts  Spiroptera  {Filaria  of  some  authors). 

8pecw{a,)  S*  megastonui  of  the  horse ;  found  in  tumours  usually  at 
the  cardiac  end,  more  rarely  at  the  pyloric  end  of 
stomach ;  when  these  tumours  are  pressed  pus  and 
bundles  of  the  worms  are  obtained.  5.  viicrosioma 
of  the  stomach  of  tho  horse  is  considered  as  a  large 
variety  of  S,  megastoma, 
(fh)  S,  sangninolinta  of  the  dog  and  wolf ;  fuund  in  tumours 
of  the  oesophagus  and  stomach. 
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S}^eies  (r.)  S.  dnmgylina  of  the  pig,  &c.  ;  found  in  tlie  stoniacb. 
„       {d,)  S,  scutata  msophafifea  bovU  of  ox,  also  described  in 
horse  ;  found  in  the  mucous  membrane  of  cesophaf 
Worms  supposed  to  he  the  same  are  found  in  tongQe 
of  pig  and  cBsopha^s  of  sheep. 
„       (ej)  S.  Jiamulosa  of  the  common  fowL 

n       (/)  ^*  cincinnata  {Onchocerca  reticulata)  of  horse ;  found  inl 
the  foot  ligaments  wound  round  the  elastic  fibres. 
Larvnl  forms  of  ueraatodea  are  found  in  tumours  in  the 
8ub-mucQU3  layers  of  the  wall  of  the  aHmentary  canaL 

Gfttm  Ort/uris. 
Species  (a,)  O,  cnnnda  of  the  horse  and  ass ;  found  ?ery  frequently  in 

the  c«?cum  and  colon* 
»       (6,)  O.  vermicularut  of  man ;  found  in  the  large  intestino  aikL 
rectum. 

GetiUi  Dochmius  {Strongylns  of  some  authors). 
Species  (a.)  D.  hi/postomm  of  the  sheep,  goat,  and  other  ruminants  j 

found  in  the  intestine, 
„       (k)  D*  tuhmformls  of  tho  cat ;  found  in  the  duodenum. 
„       (c.)  D,  irigonocephalm  of  the  dog;  found  in  the  stomach  and 

small  intestine,     A  variety  is  declared  to  exist  in  thtj 

right  side  of  the  heart 
„       (d.)  A  efirnum  of  sheep  ;  found  in  small  and  large  intestine, 
i^       (e.)  D,  duodeimUs  (Andtf/io^toma  duodertale)  of  man ;  found 

in  duodenum. 

Genus  Strongyhts. 
Species  (a,)  S,  armatus  of  horse ;   sexually  mature  adults  four 

caecum  and  colon,  seldom  in  the  duodenum,  in  the 
pancreas  and  tunica  yaginalLs  of  testis;  the 
forms  in  aneurisms  in.  the  intestinal  arteries,  &c.j 
the  eggs  come  out  with  the  excrements  and  develop 
free  living  larval  forms  in  water;  the  free  livi 
larvte  get  into  alimentary  canal  with  the  water, ; 
thence  into  the  blood-vessels,  where  they  cans 
aneurisms  ;  becoming  sexually  mature  they  leave 
aneiirisraB,  and  bore  their  way  into  the  aHmentaiy 
canal,  where  they  copulate, 
II  {h,)  S.  ietracanthtis  of  horse  ;  found  in  gmall  intestine  and 
caecum  ;  the  larval  forms  are  free  under  the  epitheliiim 
or  enclosed  in  capsules  in  the  mucous  msmbrane  of 
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the  large  inteetine,  "where  they  attain  sexual  maturity, 
and  then  leave  the  mncoua  membrane  and  enl*?r  the 
alimentary  canal.     (DeBCribed  at  pages  723-25  of  last 
edition  as  Trichonema  areitcda.) 
JM  (c.)  S,  dentatug  of  pig ;  found  in  large  intestine. 

{d,)  S,  ^tpigamm^  from  the  trachea  and  hroncliisd  tubes  of  fowls, 
(e.)  S,   radiatm   of   the   ox,   and   several   other  ruminants. 
From  the  small  intestine  and  colon, 
I     (/.)  S.  nenulostut  of  the  goat ;  found  in  the  small  intestine. 

(g,)  8,  micnirus  of  cattle,  hoise,   and  ass  ;  found  in  aneu- 
1^  risms  of  the  arteries  of  the  cow,  and  in  the  trachea 

^L  and  bronchial  tul>us.     In  the  t^Uf^li,  yellow  mucus  of 

^B  the  air  passages  and  bronchi  they  are  to  be  found 

WL  in  coimtless  numbers. 

|^{%.)  jSL  filaria  of  sheep  and  goat,  camel,  &c.  ;  found  in  the 

I  trachea,  hronchitd  tul>e^,  and  lung  parenchyma.     The 

ripe  worms  arc  coughed  op  and  die.  From  the 
bodies  of  the  dead  females  thu  embryos  come  forth. 
"When  they  get  into  water  they  develop  further,  anil 
live  ti9  free  nematodes  (or  possibly  as  i)arasites  on  an 
intermediate  host).  These  gain  access  to  the  8tt,>inach 
of  the  sheep  with  the  water,  wander  into  the  lungs, 
and  encyst  in  the  partem" by  ma.  When  mature  they 
leave  the  parenchyma  fur  the  brouchL  The  fonns 
described  *is  Nematoideam  ovis  ptdmonalG  are  con- 
sidered as  embrj'os  of  jS.  filmnu. 
I  (i.)  S*  paradoxtia  of  the  pig ;  found  in  the  tnichea  and 
^^  bronchial  tubes. 

^K(^*.)  S.  filkoliis  of  the  sheep ;  met  with  in  the  small  intestine. 
I      (I.)    S.  ventricosits  of  cattle^  found  in  small  intestine, 
I       (m.)  S,  inflatus  of  cattle,  rare ;  found  in  colon. 

(n.)  8,  contort U8  of  sheep  and  goat ;  found  in  the  aboniasuin, 
usually  associated  \^nth  S,Jiiiinfi, 
Stephnnunw  dentatus   of  pig  ;   found  in  or  about  the 
kidneys.    The  kidney-worru  of  the  Americans  j  Lcuck 
art's  Sclerodoma  pintjiticola,. 

Genus  Trichina, 
u)  jT,  tspiralis;  sexually  mature  adults  in  alonentar}^  canal 
producing  living  young,  which  bore  their  way  into 
the  muscles  and  cnevBt^  forming  the  immature  lan^al 
T,  spiralis  or  Muscle  Tiicljina ;  found  in  man,  ^►ig, 
ox,  rabbit,  rat,  &c. 
3c 
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Genua  Trichocephahis. 

Spsciee  (a.)  T.  dispar  of  man. 

„      (h.)  T,  affinis  of  sheep  and  goat ;  rare  in  cattle ;  found  in 

csecum. 
„      (c.)  T.  depressiuacititu  of  the  dog ;  found  in  the  caecum, 
yy      (d,)  T.  crenatus  of  the  pig  and  wild  boar;  found  in  the  kige 

intestine. 


K  0.  Trematoda. 
Genus  Distoma  {Fasciola  of  some  authors). 

(1.)  Distoma  Jiepaticum. — Leaf-like  form,  with  a  smaU  sucker  round 
the  mouth,  and  a  little  behind  this  a  ventral  sucker,  also  small 
Habitat,  gall  ducts  and  gaU-bladder  (usually  only  in  spring)  of 
sheep,  cattle,  goat,  and  pig.  Earely  in  horse,  ass,  cat,  and 
very  rare  in  man. 

(2.)  Distoma  lanceolatum. — Lance-like  form,  with  a  tolerably  laige 
ventral  sucker.  Habitat,  gall  ducts  and  gaU  bladder  of  sheep, 
cattle,  goat,  pig.  Wandering  specimens  also  in  blood-vessels 
and  heart 

(3.)  Distoma  campanulatum,  according  to  Ercolani,  occurs  in  the  liver 
of  the  dog. 

(4.)  Distoma  conjunct um,  found  in  the  bile  ducts  of  Lidian  dogs. 

(5.)  Distoma  species  have  been  found  in  muscles  of  pig,  more  particu- 
larly in  the  diaphragm. 

Genus  Amphistoma. 

(1.)  Amphistoma   conicum,   cone-shaped,   thick  posteriorly,   with  a 

largo  sucker  at  the  posterior  end.     Habitat,  paimch  of  cattle. 
(2.)  Amphistoma  truncatum  of  cat. 

Gentts  Hemistoma — Holostoma, 

(1.)  Hemistoma  alatum  of  dog,  wolf,  and  fox;  found  in  small  in- 
testine. 
(2.)  Hemistoma  cordatum  of  cat. 

Genus  Gastrodiscus, 

(1.)  Gastrodiscus  jwiy^mastos,  a  disc-shaped  trcmatode  found  by  Dr. 
Sonsino  in  Egyptian  horses. 
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Habitat. 

LaBVAL,   CtBTIC,   OB 

HrDAno  Stags. 

Coimoir  Habitat. 

Intestines  of  man. 

Muscles  of  homed  cattle. 

enia  solium,      .     . 

Da       of    do. 

Cysticercus  cellulosaEj,        Do.      of  pigs.              | 

mia  senmta^     •    . 

Do.       of  dog. 

Entrails  of  hares  and 
rabbits. 

Do.       of  do. 

Cystioercus  cucumen- 

Body    of    dog-louse — 

nus. 

Trichodectes  latus. 

Do.       of  do. 

Coenurus  cerebralis,  . 

Brain  of  herbivora. 

^WBBoak  echinococcuB  or 

Do.       of  do. 

EchmococcuB  ▼eterino- 

So-called  bladder  worms, 

Hydatid  tapeworm. 

rum. 

in  liver,  heart,  lungs, 
bones,  &c 

hnia  mugmaifty     . 

Do.       of  do., 

Cysticercus  tenuicollis. 

Liver,  walls  of  bile  ducts, 

wolf,  Ac. 

or  slender-necked  hy- 

mesentery,      pleura, 

datid. 

pericardium,  diaph- 
ragm, &C.,  of  sheep 
and  pigs. 

Tnaia  cTMsioolis, 

Do.       of  cat, 

Cysticercus  fasciolaris. 

Liver  of  rat  and  mouse. 

Toenia  whose  Cydic  forms  are  unknown. 

1.  Tsnia  nana  of  man. 

2.  TsBnia  ex|Mm8a  of  ox,  sheep,  gazelle,  chamois,  &c. 

8.  Tenia  denticulata  of  ox.— France  and  Grermanj. 

4.  Tsnia  plicata  of  small  intestines  and  stomach  of  horse. 

5.  Tnnia  mamillana  ;  large  intestines  of  horse. 

6L  Taenia  perfoliata.    Ceocum,  and  sometimes  small  intestines  of  horse. 

7.  Taenia  elliptica  of  cat.    Said  by  Van  Beneden  to  be  same  as  T.  cucumerina 

of  dog. 

8.  Tenia  infondibuliformis,           "] 

9.  Tsenia  proglotina, 

10.  Taenia  crassula, 

11.  Taenia  malleus. 

Common  fowl,  water  fowl,  pigeon. 

12.  TsBnia  lanceolate 

and  other  domestic  birds. 

14.  Taenia  sinuosa, 

15.  Taenia  fasdata,                            J 

(Fam.  2).  Bothriocephalidce  or  Pitheaded  Tape-  Worms. 

BothriooephaluB  latus.     Intestines  of  dog. 

Bothriooephalus  cordatus.        \ 

Bothriocephalusfuscns.           /      Not  recognised  in  this  country. 

Bothriooephalus  reticulatus.    i 

Bothriocephalus  dubius.          / 

li 
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TitNlA  OENURUS 
Fig.!. 
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PLATE  L 
T.KKIA  CoBNimus. 

Fio.  1. — ^Life  History.  Ovum,  six-hooked  embryo,  O^murus  cere- 
bralts  (sheep),  Tamia  coBnunis  (dog). 

Fia.  2. — Six-hooked  embryo,  suirounded  by  shell  of  ovum,  highly 
magnified.  Notice  shape  of  ovum ;  the  shell  consists  of 
layers,  each  layer  composed  of  little  prisms  cemented 
together. 

Fig.  3. — ^The  non-sexual  cystic  stage,  CoBnurua  cerehralis.  Notice 
the  numerous  heads  or  scolices  with  which  the  cyst  is 
provided ;  hence  the  name  coenurus. 

Fig.  4. — ^Head  or  scolex  magnified  350  diameters.  Notice  rostel- 
lum  and  the  crown  of  hooks,  twenty-seven  in  number 
(usually  twenty-eight),  arranged  in  two  rings.  Four  oval 
suckers,  two  being  seen  through  the  head.  The  calca- 
reous particles  are  very  numerous,  and  are  often  mis- 
taken for  ova. 

Fick  5. — Tcenia  coBtiurus :  a  shows  the  young  anterior  part  of  the 
worm  (natural  size).  A  complete  worm  may  have  as 
many  as  220  segments,  b  and  c  show  the  segments  as 
they  ripen.  Observe  how  the  uterus  gains  in  conspi- 
cuousness  as  the  segments  ripen.  Notice  also  the  genital 
pore  on  the  margin  of  each  segment,  and  their  alteration 
in  form  as  they  become  older,  d.  Segment  magnified  to 
show  the  uterus. 

Tjbnia  Eohinococcus. 

Fig.  6. — ^The  sexually  mature  taenia — a.  natural  size ;  h,  magnified. 
Notice  the  small  size  of  the  worm,  the  three  segments, 
and  the  head  provided  with  hooks.     G.  p.,  genital  pore. 

T.£NIA  CUOUMERINA. 

Fig.  7. — Head  and  s^ments  of  the  sexually  mature  taenia. 

a.  Notice  the  protrusible  rostellum  of  the  head.     Only  two  of 

the  four  suckers  are  seen  (highly  magnified). 

b.  Hook  attached  to  the  middle  of  a  disc. 

c  Four  segments  (natural  size).  Notice  the  rounded  ends, 
giving  the  segment  the  appearance  of  a  cucumber ;  hence 
the  name  eucumerina.  Also  that  each  segment  is  pro- 
vided with  a  pair  of  genital  pores  (G.  p.) 

TiBNIA  MaBOINATA. 

Fig.  8. — a.  The  Cysticercua  tenuicollia.  Notice  the  round  cyst,  the 
head  evaginated,  and  the  long  thin  neck ;  hence  the 
name  tenutcoUis.  b,  c.  Notice  the  alteration  in  the 
form  of  the  segments,  d.  Head  with  suckers  and  hooks. 
e.  S^ment  magnified,  showing  uterus. 
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PLATE  11. 

TiENIA  SeRRATA. 

Fig.  1. — a.  Six-hooked  embryo,  surrounded  by  egg-sbelL 

b,  Cysticercus,  with  head  ovaginated,  called  pisiformis 

from  its  pea-like  fonn  (nat.  size). 
c  Part  of  the  cysticercus  magnified  head   invaginated, 

provided    with     suckers    and    hooks.      Numerous 

calcareous  particles  are  seen. 

d.  Notice  the  saw-like  margin  of  the  segments,  hence 

the  name  serrata, 

e.  Shows  how  the  old  segments  alter  in  form. 
/.  Segment  magnified  to  show  the  uterus. 

TiENIA  Solium. 

Fig.  2. — a.  Cysticercus  with  head  protruding. 

b.  Head  magnified,  showing  the  suckers  and  hooka. 

c.  Eipe  segment,  magnified  6  diameters. 

TiENIA  PeRFOLIATA. 

Fig.  3. — Observe  the  short  but  broad  segments  lying  together,  like 
the  leaves  of  a  book  ;  hence  the  name  perfolMa,  Notice 
the  tapering  posterior  end,  showing  that  it  is  a  young 
worm. 

TiENIA  EXPANSA. 

Fig.  4. — Observe  that  each  segment  is  provided  with  two  genital 
pores  like  T.  cucumerina^  but  that  the  segments  have 
quite  a  different  form. 

T^.NiA  Crassicollis. 

Fig.  5. — Segment  magnified. 

BOTHRIOCEPHALUS  LaTUS. 

Fig.  6. — Ovum  highly  magnified.  Note  the  shape  and  observe  the 
shell  provided  with  a  lid  for  the  escape  of  the  ciliated 
embryo. 

Fig.  7. — Tlio  ciliated  embryo,  with  a  six-hooked  embryo  formed  in 
its  interior. 

Fig.  8. — Tlie  six-hooked  embryo  casting  off  the  ciliated  coat 

Fig.  9. — The  head.  Observe  (h.)  one  long  groove  or  pit  in  the  side 
of  the  head ;  the  second  groove  not  shown  j  (c.)  a  section 
of  the  head  showing  both  grooves. 

Fig.  10.  Segment  magnified  to  show  the  rosette-like  uterus. 

Fig.  11. — Shows  the  ventral  genital  pore.  In  a  tape- worm  the 
genital  pore  is  marginal. 
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Fks.  1.— TiENIA  SOLIUM. 


Two  ripe 
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Fic  4.— TiENIA  EXPANSA. 


Unripe  segments 

Fig.  6. 
)TiENIA  CRASSICOLLIS. 


Fig.  6. 


Fig.  7. 
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Ciliated  Embryo  of 
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of  B.  btus. 
Fig.  II. 
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PLATE  UL 

Asgilris  Megalocephala. 

Fios.  1,  2. — Male  and  female  wonns*  (nat.  size). 

JLbgaris  Lumbrigoides. 

Fia.  3. — Dissection  of  a  female,  with  the  parts  laid  out. 
Fio.  4. — a,  b.  Head ;  c  Tail  with  spicules. 

SUSTBONGYLUS  GiGAS. 

]B*io.  5. — The  ovum ;  a  shows  the  form  of  the  shell  and  the  markings 
on  its  surface ;  &.  is  a  section  of  the  ovimi,  showing  the 
thick  shell  with  the  embryo  coiled  up  in  the  interior. 

Fig.  6. — a.  Male  worm  (nat  size) ;  b.  Embryo  worm. 

AsGABis  Mtstax. 

Fig.  7. — a.  Natural  size;  b.  Heart-shaped  head  (mag.) 

OXYTRIS  YeRMICULABIS. 

Fig.  8. — a.  Male  (nat.  size). 

b.  Female  (nat  size). 

c.  Female  (mag.)  showing  the  internal  organs. 

d.  Female   (mag.)  loaded  with   eggs,   so   that  now  the 

conspicuous  part  is  the  swollen  uterus. 

Fig.  9. — a.  Ovum  (mag.) ;  b.  Division  has  commenced ;  c.  Embryo 
forming;  d.  Embryo  emerging  from  the  egg  shell; 
c.  Embryo  free  from  the  egg ;  /.  Further  advanced. 

oxtubis  curvula. — fig.  10. 

Fertilisation  of  Ascaris. 

Fig.  11. — a.  Amoeboid  spermatozoids. 
b.  Impregnation  of  the  ovum. 
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i;  PLATE  IV. 

I, 

I'. 

|i 
i: 


Stronoylus    Tktraoanthus,   formerly    described    as     Trichonxha 
Arcuata. 

Fio.  1. — Larva  (slightly  mag.)  from  mucous  membrane  of  an  Ice- 
land pony.     The  worm  was  of  a  uniform  rose  colour. 

FiQ.  2. — Head  (mag.  80  diameters). 

Parasites  of  Grousb  Disbase. 

Fig.  3. — ^The  parasites  embedded  in  the  mucous  membrane  of  the 
caecum  (mag.  10  diameters). 

Stronqtli  from  Bronchial  Tissub  of  a  Thrbb-tbar-old  Shebp. 
Fig.  4. — ^Magnified  80  diameters. 

Stronoylus  Filarla. 
Fio.  5. — From  lung  tissue  of  a  sheep  (mag.  80  diameters). 

Parasite  from  Liver  of  a  Domestic  Fowl. 

Fig.  6. — The  fowl  had  been  fed  on  the  flesh  of  an  Iceland  pony 
infested  with  Strongylm  tetracanthus.  The  whole  of  the 
abdominal  viscera  of  the  fowl  were  covered  with  small 
tuberculai^looking  objects  containing  worms,  embedded  in 
a  tough,  almost  cartilaginous  substance  (mag.  80  dia- 
meters). 
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PLATE  V. 

TiLARIA  PaPILLOSA. 

Fig.  1. — Female  (nat.  size). 

Fig.  2. — Male  (nat  size).     Notice  the  spirally  wound  taiL 

Fig.  3.— Head  (mag.) 

Fig.  4.— Tail  (mag.) 

Stbongylus  Filaria.     (See  Fig.  4,  Plate  IV.) 

Fig.  5. — Female  (nat.  size). 

Fig.  6. — Male  (nat  size). 

Fig.  7. — Head  (mag.)  Observe  that  the  head  is  round,  and  pro- 
vided with  a  round  naked  mouth. 

Fig.  8. — Tail  of  male  (mag.)  Observe  the  bursa  with  the  two 
spicules  projecting  from  it 

Strongylus  Armatus. 

Fig.  9. — The  larva  and  sexually  mature  worm  from  the  aneurism 
of  a  horse.  The  act  of  copulation  is  also  shown;  the 
small  male  is  attached  to  the  larger  female  by  its  bursa. 

Fig.  10. — Shows  the  anatomy  of  the  mature  male  and  female. 

Fig.  11. — The  head.  Observe  the  ring  of  teeth  round  the  circular 
mouth. 

Fig.  12. — The  bursa.     Notice  the  arrangement  of  the  ribs. 

Trichina  Spiralis. 

Fig.  13. — Male  worm  from  the  alimentary  canal  of  a  man  (mag.) 
Observe  the  pointed  head  and  the  round  tail  end 
provided  with  a  pair  of  conical  appendages  for  purposes 
of  copulation. 

Fig.  14. — Part  of  a  female  from  the  alimentary  canal  (mag.) 
Observe  the  young  worms,  some  emerging  from  tlie 
sexual  aperture,  and  others  still  in  the  interior. 

Fig.  15. — Encysted  trichina  in  muscle  (nat.  size). 

Fig.  16. — The  same  (slightly  magnified). 

Fig.  17. — ^Muscle  trichina.  Observe  the  spirally  coiled  worm  in 
the  interior  of  the  cyst 

Tbichocephalus  Affinis.. 

Fig.  18. — Observe  the  long,  thin  head  end  of  the  worm,  hence 
the  name  Trichoce^fhalus, 
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PLATE  VL 

Life  History  op  a  Trematodb. 

Fig.  L — Fertilised  ovum,  ciliated  embryo,  sporocyst,  redia,  cercaria 
(developed  as  an  internal  bud  in  the  interior  of  the 
sporocyst  or  redia),  encysted  form,  fluke. 

Ovum  of  Distoma  Hepaticum  (mag.) 
Fig.  2. — Observe  the  shell  opening  by  a  lid,   and  the  embryo 
escaping  through  the  opening. 

Ciliated  Embryo  of  Distoma  Hepaticum. 

Fig.  3. — Observe  the  cilia,  the  cross-like  eye  spot,  and  the  large 
touch  papilla  projecting  from  the  broad  anterior  end 

Sporocyst  (mag.) 

Fig.  4. — Observe  the  ciliated  coat  cast  ofiF,  the  internal  buds 
developing  into  cercari®,  and  the  alimentary  canal 
without  an  anus.  A  highly  organised  sporocyst  is 
called  a  redia. 

Tailed  Cercaria. — ^Fig.  5. 

Amphistomum  Conicum. 

Fig.  6. — Observe  the  conical  form,  the  anterior  and  posterior  sucker, 
the  alimentary  canal  without  an  anus,  and  the  much 
ramified  water  vascular  system. 

Organisation  op  Distomum  Lanceolatum. 

Fig.  7. — Observe  the  lanceolate  form,  oral  sucker  (O.  S.),  ventral 
sucker  (V.  S.),  the  bifurcating  alimentary  canal  (A.  C), 
the  testes  (T.),  uterus  and  female  organs,  and  the  water 
vascular  system  (W.  V.  S.). 

Distomum  Hepaticum. 

Fig.  8.  Natural  size.  Near  the  anterior  end  the  ventral  sucker  is 
shown. 

DIPTERA. 
Gastrophilus  Equl 

Fig.  9. — Male  and  female  (nat.  size). 
Fig.  10. — The  larva  or  bot. 

Fig.  11. — The  pupa  from  which  the  fly  has  emerged. 
Fig.  12. — Part  of  the  stomach  of  a  horse,  with  larvae  (bots)  living 
in  its  interior. 

TEACHEARIA. 

PeNTASTOMUM  TiENIOIDES. 

Fig.  13. — Internal  organs. 
Pentastomum  Denticulatum. — Fig.  14. 
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Fig.  f .    ^        P«G- «• 
Egg.     Ciuatbd  EuMtvo. 
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Fig.  9l— Gastrophilus  Equi 


Fig.  IOL — Larva  or 
G.  Equi. 


Fig.  11.— Burst  Pu  pa 
orC  Equi. 


Fig.  Ul— Pbntastomum  T^bnioidbs. 
(Female.) 


FlC  14.— PSNTASTOMUM 
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PEINCIPLES  AND   PEACTICE   OF 
VETEKINARY  MEDICINE. 


CHAPTER  I. 


INOCULATION  FOR  THE  PREVENTION  OF  ANTHRAX, 
FOWL  CHOLERA,  AND  PLEURO-PNEUMONIA 

Few  investigations,  marking  as  they  do  an  epoch  in  patho- 
logical science,  have  had  more  immediate  and  practical  results 
than  these  of  Pasteur,  Toussaint,  Chauveau,  Koch,  Klebs,  on 
anthrax;  of  Arloing,  Cornevin,  and  Thomas,  on  symptomatic 
anthrax,  or  Chabert's  disease,,  and  amongst  others  those  of  Mr. 
R  Rutherford,  of  Edinburgh,  on  pleuro-pneumonia  contagiosa. 
The  experiments  of  Pasteur,  now  very  widely  known,  are  to 
some  extent  the  outcome  of  the  experiments  of  Dr.  Burdon 
Sanderson,  Mr.  Duguid,  and  afterwards  of  Dr.  Greenfield,  con- 
ducted at  the  Brown  Institution,  London.  In  1878  it  was 
discovered  by  Dr.  Burdon  Sanderson  and  Mr.  Duguid  that  cattle 
might  be  inoculated  with  splenic  fever  from  a  guinea-pig,  and 
though  such  inoculation  caused  the  development  of  serious 
symptoms,  the  animals  did  not  die ;  and  in  continuing  these 
experiments  it  was  found  that  cattle  once  so  inoculated  resisted 
the  results  of  further  inoculation, — that  in  fact  they  could  be 
thus  rendered  insusceptible  to  future  attacks  of  splenic  fever. 
Dr.  Greenfield,  in  making  a  series  of  experiments  with  the  view 
of  obtaining  a  suitable  virus  for  inoculation,  found  that  the  virus 
modified  by  transmission  through  the  guinea-pig,  and  cultivated 
under  particular  conditions,  gradually  lost  its  activity,  and  at 
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last  became  practically  inert ;  and  it  occurred  to  him  that,  by 
makin^r  use  of  this  fact,  a  virus  might  be  obtained  so  far  modified 
as  to  Im  sullicient  to  ensure  protection  and  yet  not  endanger  the 
life  of  an  animal  inoculated  with  it,  and  this  he  found  could  be 
done  with  success. 

The  priority  of  this  discovery  is  therefore  claimed  for  England^ 
but  tlje  merit  of  working  out  its  details  is  undoubtedly  due  to 
Pasteur, 

Toussaint  of   Toulouse  had    discovered    that  the  so-csUei 
"  Fowl  Cholera**  was  due  to  an  organism  which  he  supposed  t^^ 
lie  similar  to  the  yeast  plant;  and  in  a  series  of  experiments  witi 
this  organism  Pa^steur  aiTived  at   some  startling  conclusion 
which  were  explained  by  him  in  his  address  delivered  at  th 
International  Medical  Congress  in  1881,    He  spoke  as  follows:- 

"  Tho  Buliject  of  my  communication  is  vaccination  in  relation 
chicken  chqlem  and  splenic  fever,  and  a  statement  of  the  method  1 
wbicU  we  have  arrived  at  thcfto  results — a  method  tlie  fmitfulne^  i 
wliicli  inspires  me  with  boundless  anticipations.  Bt?fore  discnasii 
the  question  of  splenic  fever  vaccine,  which  is  the  most  impor 
ponnit  mo  to  recall  the  results  of  my  investigations  of  chicken  cholen 
It  is  through  thla  intpiiry  that  new  and  highly  important  principli 
have  been  introduced  into  science  concerning  the  virus  or  contagious 
quality  of  tniuBmissible  diseases.  More  thjin  once  ia  what  I  am  about 
to  say  I  shall  employ  tho  expression  vims -culture,  as  formerly,  in  my 
investigations  on  fermentation,  I  used  the  expressions,  the  culture  of 
milk  ferment,  the  culture  of  the  butjTic  vibrion,  &a  Let  us  taki| 
then,  a  fowl  wliich  is  about  to  die  of  chicken  cholera,  and  let  us 
the  end  of  a  delicate  glass  rod  in  the  blood  of  the  fowl  with  the  usua 
precautions,  upon  which  I  need  not  heiu  dwell.  Let  us  then  touct 
"with  this  charged  point  some  honilhm  ds  poule^  very  clear,  but  first  i 
all  rendered  sterdo  under  a  temperature  of  about  115*  Centigrade,  anil 
under  conditions  in  w^hich  neither  the  outer  air  nor  the  vases  employed 
can  introduce  exterior  germs^those  germs  which  are  in  the  air,  or  on 
the  surface  of  all  objects.  In  a  short  time,  if  the  little  culture  vase  ia 
placed  in  a  tempemture  of  25°  to  35",  you  will  see  the  liquid  become 
turbid,  and  full  of  tiny  microbes,  shaped  like  the  figure  8,  but  often 
so  small  tlmt  under  a  high  maguifyjng  power  they  appear  like  points. 
Take  from  this  vase  a  drop  as  small  as  you  please,  no  more  than  can 
he  carried  on  the  point  of  a  glass  rod  as  sharp  as  a  needle,  and  tone 
with  this  point  a  fre.sh  quantity  of  sterilised  bouillon  tie  pottle  phic« 
in  a  second  vase,  and  the  same  phenomenon  is  pr«>duced.     You  de 
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in  tlie  same  way  with  a  third  culture  vase,  with  a  fourth,  and  so  on 
to  a  biindre«i»  or  even  a  thousand,  aud  invariiibly  within  a  few  hours 
the  culture  liquid  hecomee  turbid  and  lilleil  with  the  same  minute 
organisms.  At  the  end  of  two  or  three  days*  exposure  to  a  tempera- 
ture of  about  50'  C»  the  thi<;kness  of  the  liquid  disappears,  and  a 
sediment  is  formed  at  the  botttim  of  the  va&e.  This  signihea  that  the 
development  of  the  minute  organism  has  ceased — in  otlier  words,  all 
the  little  jjoints  which  caused  the  turhid  appearance  of  the  liquid  have 
fallen  to  the  bottom  of  the  vase,  and  thingis  will  remain  in  this  con- 
dition for  a  longer  or  shorter  time,  for  months  even,  without  either 
the  lii^uid  or  the  depoBit  undergoing  any  visible  modification,  inasmuch 
AS  we  have  taken  car©  to  exclude  the  germs  of  the  atmoBphere.  A 
little  stopper  of  cotton  sifts  the  air  which  enters  or  issues  from  the 
vase  thrtiugh  changes  of  temperature.  Let  us  take  one  of  our  series 
of  cultnre  i^ropamtions — the  himdredth  or  the  thousandth,  for  instance 
— ttn<i  compare  it  in  respect  to  it^  virulence  with  the  blood  of  a  fowl 
which  has  died  of  cholera  ;  in  other  words,  let  us  inoculate  imder  the 
skin  ten  fowls,  for  instance,  each  separately  with  a  tiny  drop  of  infec- 
tious blond,  and  ten  others  with  a  similar  quantity  of  the  liquid  in 
which  the  deposit  has  tirat  been  shaken  up.  Strange  to  say,  the  latter 
ten  fowls  will  die  as  quickly  and  with  the  same  symptoms  as  the  former 
t«n ;  the  blood  of  all  will  be  found  to  contain  after  dtath  the  same 
minute  infectious  organisms.  This  equalityi  so  to  speak,  in  the  viru* 
lenco  both  of  the  culture  preparation  and  of  the  blood,  is  due  to  an 
apparently  futile  circumstance.  I  have  made  a  hundred  culture  prepa- 
intions — at  Ica-st  I  have  imderstood  that  this  was  done — without  leaving 
any  considerable  int^^rval  between  the  impregnations*  Well,  here  we 
have  the  cause  of  the  equality  in  tlxe  virulence.  Let  us  now  repeat 
exactly  our  successive  cultures  with  tins  single  difference,  that  we  pass 
from  one  culture  to  that  which  follows  it^ — ^from  tlie  hundi-eth  to,  say, 
the  hundred  and  hrst — at  intervals  of  a  fortnight,  a  month,  two  months, 
three  months,  or  ten  months*  If,  now,  we  compare  the  virulence  of 
the  successive  culture-s,  a  great  change  will  be  observed.  It  will  be 
readily  seen  from  an  inoculation  of  a  series  of  ten  fowls  that  the 
virulence  of  one  culture  ditfers  from  tlutt  of  the  blood  and  from  that 
of  a  preceding  cidture  when  a  sufficiently  long  interval  ela]>ses  between 
the  impregnation  of  one  culture  with  the  mierube  of  the  preceding, 
^lore  than  that,  we  may  recognifie  by  this  mode  of  observation  that  it 
is  possible  to  prepare  cultures  of  varying  degrees  of  virulence.  One 
prejiaration  wUl  kill  eight  fowls  out  of  ten,  another  five  out  of  ten, 
unother  one  out  of  ten,  another  none  at  all,  although  the  microbe  may 
[.etill  bo  ctdtivated.  Li  fact,  what  is  no  less  strange,  if  you  take  eaeh 
€f  these  cultures  of  attenuated  virulence  as  a  poijit  of  departure  in  the 
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preparation  of  successive  cultures  and  without  appreciable  interval 
in  the  improsifTiation,  the  wholo  series  of  those  cultures  will  reproduce . 
the  attenuated  virulence  of  that  whit^h  has  served  as  the  st^rting-pi3int, ' 
Similarly,  where  tlie  vinileuce  is  null  it  produces  no  effect.  How, 
then,  it  may  be  asked,  are  the  eifecta  of  these  attenuating  vinilenceftj 
revealed  in  the  fowls  1  They  are  revealed  by  a  local  disorflcr,  by  i 
morbid  modi licat ion  more  or  less  profound  in  a  miisclo,  if  it  ia  a 
muscle  wliii'h  has  been  inoculated  with  the  virus.  The  muscle  is  filled 
with  microlH23  which  are  e^istly  recognised,  because  the  attenuated 
Qicrohej?  have  almost  the  bulk,  the  form,  and  the  appearance  of  the 
aost  \irulent  microbes.  But  why  ia  not  the  local  disorder  followeil 
ty  death  t  For  the  moment  let  us  answer  by  a  statement  of  factSt 
They  are  these  :  the  local  disorder  ceases  of  itself  moi^  or  less  speedily, 
the  microbe  is  absorbeil  and  digested,  if  one  may  say  so,  and  little  by 
little  the  muscle  regains  its  normal  conditio m  Then  the  disease  has 
disappeared.  When  we  inoculate  with  the  microbe  the  virulence  of 
which  is  nullj  there  is  not  even  local  disorder,  the  naiurm  mcdicatrlx 
carries  it  off  at  once,  and  hero,  indeed,  we  see  the  influence  ol  tho 
resistance  of  life,  since  this  microbe,  tho  vijtdence  of  which  ia  null, 
multiplies  itself,  A  little  further,  and  we  touch  the  principle  of 
vaccinatioiL  WTion  the  fowls  have  been  rendered  sufficiently  ill  by 
the  attenuated  vims  which  the  vital  resistance  has  arrested  in 
development,  they  wii!,  when  inoculated  with  virulent  virus,  suffer 
no  evil  etfects,  or  only  effects  of  a  passing  character.  In  fact,  they 
no  longer  die  from  the  mortal  virus,  and  for  a  time  sufficiently  long, 
which  i!i  some  eases  may  exceed  a  year,  chicken  cholera  cannot  touchj 
them,  especially  under  the  ordinary  condition  of  contagion  whic 
exists  in  fowl-houses.  At  this  critical  point  of  our  nianipulation- 
that  is  to  say,  in  this  interval  of  time  which  we  have  placed  between  ' 
two  cultm-es^  and  which  caiises  the  attenuation — what  occurs  I  I  shall 
ahow  you  that  in  thLs  interval  the  agent  which  intervenes  i&  the  oxygt?n 
of  the  air.  Nothing  more  easily  athuita  of  proof.  Let  us  produce  a 
culture  in  a  tube  containing  very  little  air,  and  dose  this  tube  with 
an  enameller*a  lamp.  The  mici'obe  in  developing  itself  will  s}^H?edily 
take  all  tho  oxygen  of  the  tube  and  of  the  liquid,  after  which  it  will 
be  quite  free  from  contact  with  oxygen.  In  this  case  it  does  not 
appear  that  the  microbe  becomes  appreciably  att4?nuated,  even  after 
a  gi"eat  lapse  of  time.  Tho  oxygen  of  the  air,  theu,  would  seem  to 
be  a  possible  modifying  agent  of  the  vindence  of  the  microbe  of 
chicken  cholera — tliat  is  to  say,  it  may  modify  moii©  or  less  the 
facility  of  its  development  in  the  body  of  aniinals.  May  we  not  bo 
hfre  in  presence  of  a  general  law  api)licable  to  all  kinds  of  virus  1 
Wliat  benelits  may  not  bo  the  result  ?     We  mxi^  hope  to  discover  in 
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^iliia  way  the  vaccine  of  all  virulent  disaases  ;  and  what  is  more  natural 
ihaii  to  begin  our  investigation  of  the  vaccine  of  what  wo  in  Fmnce 
call  charljon,  what  yau  in  England  call  splenic  fever,  and  what  in 
lin^aia  h  known  as  the  Siberian  pest,  and  in  Germany  as  the  ^lilzlutmd* 
In  this  new  investigation  I  have  had  the  assistance  of  two  devottnl 
young  savants— ^i^L  Chamberland  and  Kaux,  At  the  ont^set  wo 
were  met  by  a  ilifficnJty,  Among  the  inferior  organisms,  all  do  not 
rtjsolve  themselvea  into  those  corpuscle  germs  which  I  was  the  first 
to  point  out  as  one  of  the  forms  of  their  possible  development.  Many 
infectious  microbes  do  not  resolve  themselves  in  their  cullurL's  into 
coqntscle  germs.  Such  is  e([ually  the  case  with  beer  yeast,  w  Idcli  we 
do  not  see  develop  itself  usually  in  breweries,  for  instance,  except  by 
ti  sort  of  Bcissi parity.  One  cell  makes  two  or  more,  which  form  them- 
selves  in  wreaths  ;  the  cells  become  detached^  and  the  process  recom- 
jriences.  In  these  cells  real  gcrma  are  ix*)t  usually  seen.  The  microbe 
of  chicken  cholera  and  many  others  behave  in  this  way,  so  much  so 
that  the  cultures  of  this  microbe,  although  they  may  last  for  months 
without  losing  their  power  of  fresh  cultivation,  perish  finally  like  beer 
yeast  wliich  has  exhausted  all  its  aliments.  The  anthmr.oid  microbe 
in  artificial  cultures  behaves  very  diJfemntly.  In  the  blood  of  animals, 
as  in  cultures,  it  is  found  in  tmnsliicid  filaments  more  or  less  seg- 
mented This  blood  or  these  cultures  freely  exposed  to  air,  instead 
of  continuing  according  to  the  Urst  mode  of  generation,  show  at  the 
end  of  forty- eight  hours  corfmscle  germs  distributed  in  series  more  or 
lesa  regular  along  the  filaments  All  around  these  corpuscles  matter 
is  absorbed,  as  I  have  represented  it  formerly  in  one  of  the  plates  of 
my  work  on  the  diseases  of  silkworms.  Little  by  little  all  counection 
htjtwetm  them  disappears,  and  presently  they  are  reduced  to  nothing 
more  than  germ  dust.  If  you  make  these  corpuscles  germinate,  the 
new  culture  reproduces  the  virulence  peculiar  to  the  thready  form 
wliich  has  pnxiuced  these  corpuscles,  and  this  result  is  seen  even  after 
a  long  exposure  of  these  genus  to  contact  with  air.  Recently  we 
discovered  them  in  pits  in  which  animals  dead  of  splenic  fever  hiid  been 
buried  for  twelve  years,  and  their  cidturo  was  as  \irulent  as  tliat  from 
the  blood  of  an  animal  recently  dead*  Here  I  regret  extremely  to  \m 
obliged  to  Bliorten  ray  remarks.  I  should  have  had  much  pleasure 
in  demonstrating  that  the  antluticoid  germs  in  the  earth  of  pits 
in  which  anhnals  have  been  buried  are  brought  to  the  surface  by 
eaj-thworms,  and  that  in  this  fact  we  may  find  the  whoJo  etiology 
of  disease,  inaHmuch  as  the  animals  swallow  these  germs  with  their 
foo<i  A  great  diiHculty  presents  itself  when  we  attempt  to  apply 
our  method  of  atlenuation  by  the  oxygen  of  the  air  to  the  anthra- 
coid  micruhea.     The  virulence  establiijhing  itself  very  quickly,  oft^a 
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after  four-and -twenty  hours  in  an  anthracoid   genn  which   escapes 
the  action  of  the  air,  it  was  impossible  to  think  of  discovering  1 
vaccine  of  splenic  fever  in  the  conditions  which  had  yielded  that  ( 
chicken  cholera.     But  was  there,  aftor  all,  reason  to  he  diecouragwll 
Certainly  not  j  in  fact,  if  you  observe  closely,  you  wdl  find  tliat  tbe 
is  no  real  dilTerence  between  the  mode  of  the  generation  of  the  anth- 
racoid genu  hy  scission  and  tlmt  of  chicken  cholera.     We  had  then 
lore  reason  to  hope  that  we  might  overcome  the  difficulty  whic 
stopped  us  hy  endeavouring  to  prevent  the  anthracoid  microbe  from 
producing  corpuscle  germs,  and  to  keep  it  in  this  condition  in  contact 
with  oxygen   for  days,  and  weeks,  and   months.      The  experiment 
fortunatt-4y  suceeoded.     In  the  ineffective  (ne^itre)  houillon  de  ptmk 
the  anthi-acuid  microbe  is  no  longer  cultivable  at  45*  C.     lt«  cultuw, 
however^  is  easy  at  42*  or  43**,  but  in  these  conditions  the  miciobd 
yioMs  no  spf^rea.     Con9ei|uently  it  is  possible  to  maintain  in  contact 
with  the  pure  air  at  42*  or  43"  a  mijcMi^nne  culture  of  bacteria  entirtsly 
free  of  germs.     Then  appear  the  very  remarkable  results  which  follow. 
In  a  month  or  six  weeks  tho  culture  dies — that  is  to  say,  if  one 
impregnates  fresh   bouillon  with  it,  the  latter  is  completely  sterile. 
Up  till  tbat  time  life  exists  in  the  vase  exposed  to  air  and  beat     If 
we  examine  the  virulence  of  the  culture  at  tho  end  of  two  days^  four 
days,  six  days,  eight  days,  &c.,  it  wUl  be  found  that  long  before  llie 
death  of  the  culture  the  microbe  has  lost  all  virulence,  although  still 
cidtivable.     Before  this  i>eriod  it  is  found  that  the  culture  presents  a 
series  of  attenuated  virulences.     Everything  is  similar  to  what  happena 
in  rejspect  to  tho  microbe  in  chicken  cholera.     Besides,  each  of  these 
conditions  of  attenuated  virulence  may  be  reproduced  by  culture ;  in 
fact^  since  the  cliarbon  does  not  operate  a  second  time  {ne  r^ndive  pas)f 
each  of  our  attenuated  anthracoid  microbes  constitutes  for  the  superior 
microlie  a  vaccine — that  is  to  say,  a  virus  capable  of  producing  a  milder 
disease.     Here,  then,  we  have  a  method  of  pn?paring  the  vaccine  of 
splenic  fever.     You  will  see  presently  tbe  practical  importance  of  this 
result,  l>iit  what  interests  us  more  particularly  is  to  observe  tJxat  we 
have  liore  a  proof  that  we  are  in  possession  of  a  general  method  of 
piT:!paring  virus  vaccine  based  upon  the  action  of  the  oxygen  and  the 
air — ^Ihat  is  to  say,  of  a  cosmic  force  existing  everywhere  on  the  sur- 
face of  the  glolic     I  regret  to  bo  unable  from  want  of  time  to  show 
you  that  all  these  attenuated  forms  of  virus  may  very  easily,  by  a 
physiological  artifice^  be  made  to  recover  their  original    njaximii 
virulence,     Tbe  method  I  have  just  explained  of  obtaining  the  vacoi 
of  splenic  fever  was  no  sooner  made  known  than  it  was  very  exten- 
sively employed  to  prevent  the  splenic  allection.     In  France  we  lose 
every  ye^r  by  Rpleniti  lever  animals  of  the  value  of  20.000.000f.     I 
was  asked  to  giv«i  &  Tji^\kt  ^^iaQk\3a\:t\vNAsjTx  ^^1  ^Saa  lewe's^iu^  ^(^^sn^j^  -s^saB- 


EXPERIMENTS  DT  INOCULATION. 


769 


fioned.    This  experiment  I  may  relate  in  a  few  words.     Fifty  sliecp 
i;v€src  placed  at  my  disposition,  of  which  twenty-five  were  vaccinated, 
A  fortnight  afterwanls  the  fifty  sheep  were  inoculated  with  the  most 
virulent  anthracoid  microbe.     The  twenty-five  vaccinated  sheep  ro^ 
sisted  the  infection ;   the  twenty-fivo   un vaccinated  died  of  splenic 
fever  within  fifty  hours.     SincL^  that  time  my  enei^ea  liave  been  taxed 
to  meet  the  demands  of  farmers  for  supphejs  of  this  \^accine.     In  the 
apace  of  fifteen  days  we  huve  vaceinated  in  tlie  departments  surround- 
ing Paris  more  than  20,000  slit^ep  and  a  large  numlHjr  of  cattle  and 
borses*     If  I  were  not  pressed  for  time  I  should  bring  to  your  notice 
tMro  other  kinds  of  virus  attenuated  by  similar  means.     These  experi- 
ments wiU  be  communicatotl  by-and-liy  to  the  public.     I  cannot  con- 
clij<lcj  gentlemi*n,  without  exprps^^ing  the  great  plea-sure  I  feel  at  tho 
tiiought  that  it  is  as  a  member  of  an  lnt^imational  Medical  Congress 
mhled  in  England  that  I  make  known  the  most  recent  results  of 
aecination  upon  a  disease  more  terrible,  perhaps,  for  domestic  animals 
^han  smiUl-pox  is  for  man.     I  have  given  lo  vaccination  an  extension 
liich  science,  I  hope,  wdi  accept  as  a  homage  paid  to  the  merit  and 
the  immense  services   rendered  by   ontj  of  the  greatest  men  of 
^ugland, — Jenner.      What  a  pleasure  for  me  to  do  honour  to  this 
lunortal  name  in  this  noble  and  hospitable  city  of  London  1 " 

^K  With  regard  to  symptotnatic  anthrax  or  Chabert's  d isease,  black- 
^V^g  or  quarter-ill,  a  disease  doe  to  a  bacterian  diiVeriiig  in  its 
^fcpecific  effects  from  that  of  splenic  fever,  experiments  conducted 
^Buy  Arloing,  Cornevin,  and  Tlionias  demonstrate  in  the  clearest 
^ptnauner  tliat  the  injection  of  the  specific  bacteria  into  the  blood, 
<iare  being  taken  to  prevent  their  introduction  into  the  areolar 
;%iasue,  causing  a  sliglit  and  evanescent  illness,  confers  a  com- 
)lete  immunity  against  future  attacks  of  the  disease,  but  does 
iot  render  the  animal  proof  against  splenic  fever. 
Twenty-five  cattle  were  collected  at  Chaumont;  thirteen  of 
ihese  had  been  inoculated  with  the  virus  of  symi>toniatic 
thrax  nine  mouths  before,  the  other  twelve  had  not.  All 
ere  inoculated  with  symptomatic  anthrax  in  the  cellular  tissue, 
the  twelve  unprotected  animrds  nine  are  dead  and  two  others 
Te  ill.  Only  one  resisted  the  inoculation,  and  it  was  frmnd 
lat  this  animal  had  lieen,  during  the  previous  year,  in  a  stable 
liich  was  visited  by  an  outbreak  of  the  disease.  Of  the  thiiteeu 
rotected  animals  only  one  presented  slight  pyrexia,  lasting  a 
lioui-s  ;  in  the  others  the  inoculation  was  absolutely  without 
BGt— Lancet,  Oct.  15 tb,  1881. 
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lu  addition  to  demonstrating  the  efficacy  of  protective  inocu- 
lation, Mil.  Arloing,  Coraevin,  and  Thomas  have  studied  the 
cause  of  the  immunity  of  bovine  adults  in  localities  in  vhich 
the  disease  is  prevalent,  and  the  result  of  their  investigations 
has  been  communicated  to  the  Paris  Academie  des  Sciences. 

Both  in  Britain  and  on  the  Continent  of  Europe  it  is  well 
known  that  this  form  of  anthrax  attacks  cattle  between  one  and 
two  years  old,  and  it  is  also  well  undei'stood  that  older  aniniaU 
are  seldom  or  never  attacked  j  and  tliese  observers  ask,  la  lliis 
immunity  a  simple  consequence  of  mature  age  ?    Against  lliis 
h}7>otliesi3  is  tlie  fact  that  the  law  is  true  only  of  animals  br^J 
and  born  in  a  locality  in  which  the  disease  is  prevalent    In 
Algeria,  where  the  animals  are  moved  about  from  place  to  place, 
this  immunity  is  not  observed,  and  in  rare  cases  of  atlidt  animalH 
being  attacked  in  infected  districts  it  is  always  found  on  investi- 
gation that  these  animals  come  from  an  uninfected  part.    Hence 
it  seems  probable  tliat  most  younj?  animals  which  live  in  an 
infected  district  suffer  from  the  disease,  but  many  of  them  in  a 
benign  fonn,  and  perhaps  from  repeated  trivial  attacks  immunity 
is  obtained.     To  ascertain  if  this  is  tnie,  three  animals  were 
selected  for  experiment.     One  was  a  cow  ten  years  old,  the 
only  surviving  animal  of  fourteen  which  had  been  bom  on  ii 
certiiin  farm,  all  the  others  having  died  from  this  disease^    Of 
the  otlier  two  animals,  one  had  been  reared  under  similar  con- 
ditions. Mobile  the  second  came  from  a  district  w^here  there  had 
been  no  disease  for  eighteen  years.     All  were  inoculated.     Tlie 
last  died  in  til\y  hours ;  the  other  two  continued  well  in  spiu 
of  a  second  inoculation. 

An  opinion  prevails  in  this  country  that  a  certain  disease  in 
6heep,  known  as  louping-ill  or  trembling,  only  met  with  in  certain 
districts,  is  much  more  fatal  to  sheep  brought  from  uninfected 
districts  than  to  those  which  have  been  reared  upon  lands  where 
the  disease  prevails.  This  disease  is  now  being  investigated,  hat 
owing  to  the  absurd  law  against  vivisection,  experiments  to  prove 
or  disprove  the  correctness  of  this  opinion  will  be  an  offence 
against  tht*  law,  unless  indeed  it  be  deemed  wise  and  expedient 
to  relax  it  for  the  solution  of  such  an  important  problem. 

Inoculation  for  the  prev^eutiou  of  the  spread  of  pleuro- 
pneumonia contagiosa  has  been  already  referred  to  (see  i>nge  76ii). 
1  am  now  in  a  much  better  position  to  give  a  more  decided  and 
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favourable  opinion  tipon  this  procedure  tlian  when  the  last 
edition  of  tliis  work  went  to  press. 

Following  the  method  of  Willena,  Professor  John  Ganigeo 
introduced  preventive  inoculation  into  Edinburgh  about  1857, 
liut  the  casualties  were  very  numerous,  many  animals  dying 
from  blood-poisoning  induced  by  the  operation;  in  fact  the 
oj)«ratiun  was  condemned  as  being  worse  than  the  disease.  In 
Ix>iidon  it  was  condemned  by  Professor  Simonds  and  others,  and 

the  present  time  it  finds  no  favour  there. 

I  have  had  the  opportunity  of  watching  the  results  of  the 
opei-ation  in  thousands  of  instances,  and  can  safely  say  that  if 
the  precautions  imposed  by  Mr.  Rutherford — to  whom  the  credit 
ia  due  of  having  successfully  reintroduced  an  important  preven- 
tive of  disease  fallen  into  disuse  through  want  of  proper  pre- 
cautions-— I  can  safely  guarantee  that  the  i-esiilts  are  successful ; 
t^hat,  in  fact,  inoculation  will  at  once  and  most  eftectively  arrest 
the  spread  of  pleuro-pneumonia  amongst  homed  cattle. 

Mr.  Rutherford's  method  of  proccdmc  is  detailed  in  the  follow* 
ing  letter,  which  he  has  been  good  enough  to  send  me  :— 

"10  BaEAD  SransT,  EDi^BUBaii, 
-    April  IBB2, 
••  Professor  Williams. 

"  Dear  Sir^ — I  have  much  pleasure  in  compljing  with  your  request 
thftt  I  should  famish  you  with  a  short  account  of  the  manner  in 
which  I  practice  inoctilation  against  contagious  plcuro-pneu mania. 

*'  On  the  occiuTence  of  an  outbreak  1  recommend  the  slaughter  of 
fiuch  animals  as  are  detectably  affected,  and,  selecting  nno  in  tlie 
earlier  stages  of  the  disease,  obtain  from  it  the  inoculating  virus  or 
lymph,  the  proper  apjdication  of  which  gives  protection  to  the  healthy 
unaffected  that  are  left. 

Good  lymph  is  the  amber  coloured  i!uid  foimd  m  the  interlobular 
es  of  tlie  affected  lung,  mider  the  pleura-puimonalis,  and  occa* 
sionally  in  the  meshes  of  the  exudate  adherent  to  the  ribs*  I  am 
Btivngly  of  opinion  that  no  other  nuiterial  but  this  should  be  used^ 
and  that  it  should  not  be  mixed  with  any  antiseptic  or  weakening 
fluid,  ft  practice  which  leads  to  unfavourable  results,  altering  the 
character  and  destroying  the  vitality  of  the  virus*  If  possible,  I 
prefer  to  use  lymph  freshly  obtained,  and  on  no  consideration  U:^*  it 
if  in  the  least  degree  decoiuposed  or  tainted, 
I  **  Thti  part  ol  the  body  to  which  I  apply  the  lymph  is  the  tip  of 
rthe  tail :  for  this  reason,  that  in  the  event  of  the  Luoculative  actiun 
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terminating  in  or  threatening  gangrene,  the  part  can  be  removed  with 
a  niininium  of  inconvenience  to  the  animal,  and  also  hecauaa  that 
part  of  the  body  is  well  removml  from  the  more  important  ones^ 
to  aCTeet  which  with  inoculation  of  a  rapidly  spreading  ehanu^ 
would  in  most  cases  be  fatal  to  the  animal,  and  of  course  to  the 
gucct^ss  of  the  operation.  I  remove  the  hair  from  the  under  sarfaco 
of  the  tail  for  about  four  or  five  inches  frc*m  the  tip  upwanl, 
ami  with  a  pair  of  rowelling  scissora  make  one  transverse  inciaiun 
througli  the  skin,  about  an  inch  from  the  tail  point,  and  another  about 
two  or  three  inches  higher  up.  A  needle  made  for  the  purpose,  with 
the  eye  at  the  point,  h  here  pushed  from  the  lower  upwanls  through 
the  upper  incision,  and  a  few  rapid  movements  mode  with  it  to  enlaigo 
the  channel  This  done,  a  piece  of  white  thick  worsted,  prmmtd}f 
wdl  maked  in  tks  lijmph^  is  passed  tliroiigh  the  eye  of  the  nef^tUe^ 
which  latt<»r  lieing  withdrawn,  tlio  worsted  is  left  in  pretty  mucli  in 
the  way  of  a  small  seton,  only  that  it  is  soaked  with  the  specific  virus 
of  the  diseasa  The  operation  takes  about  two  minutes^,  and  if  dono 
neatly,  occasions  little  or  no  pain  to  speak  of. 

"  The  indications  that  successf  nl  inoculation  is  being  effected  hi?giii 
to  be  manifested  from  the  fourth  to  the  seventh  day.  These  are  slight 
swelling,  heat,  tenderness,  and  erythema  of  the  end  of  the  tail,  the 
hair  stumps  are  mist?d,  and  the  parts  assume  a  braw^Tiy  glistening 
appearance,  and  about  the  eighth,  or  from  that  to  the  twelfth  day 
(occasionally  later),  exudation  of  lymph  occurs  of  this  character, — it 
is  of  the  same  appearance  as  that  found  in  the  lung,  and  if  applied  to 
another  healthy  animal  not  f)reviously  inoculated^  nor  the  subject  of 
pleuro,  it  will  reproduce  itself,  and  afford  protection  against  the 
disease.  I  do  not^  however,  consider  it  quite  so  reliable  aa  lymph 
obtained  in  the  ordinary  way. 

**  Following  the  appearance  of  the  exudate,  thei^e  is  a  tendency  in 
well-marked  effective  inoculations  to  gangrene  of  the  inoculated  part, 
and  iis  tliis  tendency  is  attended  with  the  danger  of  its  spreading,  I 
have  made  it  a  practice  to  remove  the  tip  of  the  tail  above  the  opera- 
tioij,  and  caut'CriBing  with  the  hot  iron  the  stump  (just  as  is  done 
when  horses  are  docked).  No  ligatures  are  required  before  or  after 
cutting,  and  the  cut  surface  should  blood  freely,  and  is  a  proof 
that  no  plugged  vessels  are  left  to  lead  to  iniscliief.  I  am  indebted 
to  our  frioiul  Mr.  C.  Cunningham  of  Slatefoni  for  the  suggestion  to 
use  the  hot  iron,  and  am  satisfied  its  use  has  done  much  to  reduce  the 
casualty  per-centago.  If  applied  vigorously,  it  produces  a  dry  cover- 
ing on  the  stump  impervious  to  air,  and  affording  less  chanee  to  the 
recurrence  of  gangrene. 
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*'I  have  noticed  that  in  such  cases  as  where  the  exudate  makes  ita 
ta-ppeatance  early — say,  for  instance,  by  the  seventh  or  eighth  day,  there 
pis  a  great  tendency  for  the  inoculative  action  to  spread  rapidly^  and 
even  when  the  tail  tip  is  removed  early,  there  is  in  such  cases  a  pro- 
Ifcability  of  the  exudate  occurring  higher  up.  Where  the  exudate  does 
Hot  appear  until  the  ninth,  or  from  tbat  to  the  twelfth  day,  I  have 
found  such  cases  give  little  or  no  trouble,  and  frequently  I  have  not 
I  found  it  necessary  to  interfere  with  the  pi-oce^s,  which,  from  exiidalioii, 
1  would  either  go  on  to  dr}dng  of  the  exudate  and  decline  of  the 
inflammatory  phenomena,  or,  a  distinct  lino  of  demarcation  being 
formed,  the  inoculated  portion  in  process  of  time  drops  off. 

**  The  time  occupied  by  the  operation  I  divide  as  follows  : — 
Period  of  development,       .       l3t  to  the  9th  or  1 2th  day, 
„       maturation,         .       12th  to  the  21st  day, 
„       decline,  ,       from  the  2l8t  day, 

and  I  have  never  known  a  casualty  arise  after  this  time. 

"  The  per-centage  of  casualty  depends  very  much  on  the  class  of 
animal  inoculated,  and  the  care  exercised  by  the  operator  in  taking 
due  precautions. 

•*  Bulk»cks  and  young  stock  may  be  operated  upon  with  little  or  no 
risk  at  all ;  the  only  precaution  in  tlieir  case  being  that  they  should 
be  comfortably  housed  in  the  event  of  the  weather  being  cokl  or  very 
weft  at  the  time  of  operation*  Cows  require  more  care,  and  should 
always  be  housed,  summer  or  winter,  and  well  protected  from  cold  or 
draughts.  I  am  m  the  habit,  when  I  inoculate  cows  ld  cold  weather, 
of  clothing  their  bodies  and  putting  straw  on  the  byre  rafters,  thus 
keeping  the  byres  as  warm  as  on  a  hot  summer  day.  Gold  retards 
the  occurrence  of  the  exutlate,  and  h  apt  to  induce  localization  in 
the  back,  or  in  any  part  where  the  culd  is  blowing  upon.  For 
instance,  a  cow  standing  opposite  an  open  door  is  apt  to  have 
localization  of  the  exudate  about  the  hips,  and  I  have  known  cases 
where  pamlysis  followed  upon  exposure  of  the  whole  body. 

'*  'No  animal  should  l^e  inoculated  that  is  suffering  from  any  illness, 
or  about  which  there  is  any  inllammatory  action.  Xeglect  of  this 
would  be  followed  by  localization  of  the  exudate  in  the  inflamed  jmrt. 
"  Cows  should  not  be  inoculated  until  they  are  at  least  fourteen  to 
bteen  days  calved,  and  only  then  when  they  are  known  to  bo  free 
the  effects  of  any  accident  attending  upon  parturition.  I  have 
inoculated  cows  within  the  fourteen  days,  and  have  reason  to  know  it 
is  not  safe  to  do  so.  Cows  in  pR^gnancy  should  not  be  inoculated  if 
beyond  the  seventh  month,  and  then  only  where  the  ciixjum stances 
necessitate  the  operation.     A  not  uncommon  casualty  is  meeting  with 
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exuilato  nhoiit  the  Lutt  of  the  tail^  extendiDg  either  to  the  side  of  itit 
liip  or  to  the  loose  tissues  sxirroimding  the  anus  and  vulva.  Tlie 
fiweUing  is  very  apt  to  extend  inwards,  preventing  the  passage  of 
ftDcea  and  urine,  and  is  accompanied  ^vith  straining  and  great  distrew* 
It  is  the  only  dangerous  fomi  of  secondary  swelling,  and  in  the  tii^t 
instARce  may  he  largely  niitigated  hy  simply  dusting  the  parU 
frequently  with  Eour,  tlie  application  of  wann  covering?,  a  little 
linseed  oil  occasionally  administered  internally, — and  above  all»  hy 
the  timeous  removal  of  such  ]x)rtion  of  the  tail  as  may  be  dead,  this 
being  the  common  cauBe  of  the  swelling.  I  have  frequently  removed 
the  whole  tail  with  Buccess, 

**  I  would  point  out  that  the  attending  operator,  especially  in  the 
case  of  milk  cows,  should  give  instructions  that  for  three  weeks  the 
animals  shoidd  be  vet^t/  carefully  gone  about,  not  kicked  or  struck  in 
any  way,  and  that  no  great  change  should  be  made  in  the  feeding. 
Care  in  this  respect,  and  in  keeping  the  animals  always  warm,  is  of  the 
highest  importance,  and  in  the  success  which  follows  the  operator 
has  his  reward,  1  visit  them  almost  daily  up  till  the  seventeenth  or 
eighteenth  day  after  the  tirst  week,  for  the  purpose  of  watching  tliat 
they  are  going  on  favourably,  and  to  act  at  once  if  they  are  not.  The 
results  have  been — the  disease  arrested  in  over  a  hundred  outbreaks, 
and  my  average  mortality  fn:»m  the  operation  not  over  two  per  cent. 

**  The  yield  of  milk  is  but  triilingly  Interfered  wilk 

Dr.  Burdon  Sanderson  and  other  experiraentalists  recommend 
the  inj{*€tion  of  the  lympli  into  the  venous  system  by  means 
of  a  small  sjTinge,  selecting  the  superfidal  aimd  vein  for  that 
purpose.  This  method  of  inoculating,  while  inducing  no  local 
I'esults,  is  said  to  be  quite  as  effective  as  that  recommended  by 
Mr.  Rutheribrth 

Further  investigations  on  the  cultivation  of  virus,  as  recom* 
mended  by  Pasteur  with  those  of  anthinx  and  fowd  cholera,  may 
reveal  tlie  fact  that  an  attenuateil  \irns  is  quite  as  effective  as 
that  removed  from  the  pneumonic  lung,  and  that  successful 
inoculation,  by  direct  injection  into  a  vein,  may  be  performed 
without  inducing  any  local  ill  effects. 
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SEFnC.EMU,  PROGRESSIVE  GANGRENE,  TUBERCULOSIS,  rrc. 

Sklecting  Biice  as  being  specially  adapted  for  experiments  on 
infective  diseases,  Koch  has  made  some  remarkable  discoveries 
pointing  to  the  conchision  that  death  may  be  induced  by  (a) 
a  soluble  poison, "  Sepsin  ; "  by  (b)  a  true  septicijemia  induced  by 
the  multiplication  of  the  bacilli  introduced  by  the  inoculation  ; 
and  by  (c)  a  progressive  destruction  of  tissue  (gangrene),  com- 
mencing at  the  point  of  inoculation  and  spreading  rapidly  to 
adjacent  parts* 

Blood  or  meat  infusion,  which  have  putrefied  for  a  short  time, 
act  more  injuriously  than  when  putrefaction  has  extended  over 
a  longer  period,  and  five  drops  of  such  blood,  if  injected  under 
the  skin  of  the  back  of  a  mouse,  kills  it  within  a  short  time. 
There  are  marked  symptoms  of  illness  immediately  after  the 
injection.  The  monse  becomes  restless,  runs  about  constantly^ 
but  showing  great  weakness  and  uncertainty  in  all  its  move- 
ments ;  it  refuses  food,  the  respiration  becomes  irregular  and  slow, 
and  death  takes  place  in  from  four  to  eight  hours* 

In  such  a  case  the  greater  part  of  the  injected  fluid  is  found 
in  the  subcutaneous  cellular  tissue  of  the  back  in  much  the  same 
condition  as  before  it  was  injected.  It  contains  bacteria  of  the 
most  diverse  fonns,  irregularly  mixed  together,  and  as  numerous 
as  when  examined  before  injection.  No  inllammation  can  be 
observed  in  the  neighbourhood  of  the  place  of  injection.  The 
internal  organs  are  also  unaltered.  If  blood  from  the  right 
auricle  be  introduced  into  another  motisc  no  etfect  is  produced. 
Bacteria  cannot  be  found  in  any  of  the  internal  oi^ans,  nor  in 
the  blood  of  the  Iieart. 
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Koeli  tlierefore  concludes  tliat  an  infective  disease  has'tjol 
been  produced  as  the  result  of  the  inoculation,  but  that 
death  of  the  animal  is  due  to  a  soluble  poison — Sepsin — ¥ 
has  been  shown  by  the  researches  of  Bergmann,  Panum, 
others  to  exist  in  putrid  blood.  This  supposition  is  confi 
by  the  fact  that  when  less  fluid  is  injected  the  sj^mptoms  of 
poisoning  wliich  follow  are  less  marked,  and  are  quite  al»ent 
when  one  or  at  most  two  drops  have  been  injected.  After  the 
use  of  such  small  quantities  mice  often  remain  quite  well,  Imt 
a  third  of  them,  on  an  average,  become  ill  after  the  lapse  of  ahoat 
twenty-four  hours.  The  less  anaount  of  putrid  tiuid  injected, 
the  fewer  mice  become  affected,  but  less  than  one  drop  is  some- 
times  sufficient ;  thus,  of  twelve  inoculated  with  one-tweutieth 
to  one-tenth  of  a  drop  each,  only  one  was  successfully  infectetl 

The  first  symptoms  of  the  success  of  the  inoculation  with  this 
minute  quantity  is  an  increased  secretion  from  the  conjunctiva. 
The  eyes  appear  dull,  and  a  whitish  mucus  collects  between  the 
lids,  and  finally  glues  them  together.  At  the  same  time  lassitude 
sets  in,  the  animal  moves  little  and  languidly ;  as  a  rule  it  sits 
quite  still,  with  its  back  much  bent  and  its  extremities  closely 
drawn  up.  It  then  ceases  to  eat ;  its  respirations  become  slower ; 
weakness  gradually  increases,  and  death  conies  on  almost 
imperceptibly.  Convulsions  never  precede  it  (they  always  do 
so  in  anthrax).  After  death  the  animal  still  remains  in  the 
sitting  posture  with  its  back  strongly  bent;  whilst  a  mouse 
which  dies  from  anthrax  is  always  lying  on  its  back  or  side  with 
its  stiffened  limbs  fully  extended.  Thus,  by  the  position  of  the 
body  after  death,  a  fatal  result  produced  by  the  inoculation  of 
putrefying  blood  is  at  once  distinguislied  from  that  occasioned 
by  inoculation  with  the  material  of  anthrax. 

On  post  martem  examination  there  is  found  at  the  placo  <»f 
injection  or  inocidation  shght  cedema  of  the  subcutaneous  cellu- 
lar tissue.  This,  however,  is  often  absent,  and  the  int 
organs,  with  the  exception  of  a  considemble  swelling  of 
Ei>leen,  appear  quit€  unalten^d.  One-tenth  of  a  drtip  of  t| 
fluid  of  the  sulicutaneous  oedema^  or  of  blood  from  the  heart  ^ 
such  animal,  iiujculated  into  another  mouse,  is  sufficient  to  cat 
exactly  the  same  symptoms,  and  death  in  about  fifty  houf 
From  tills  second  animal  a  third  may  be  injected,  and  so  on 
thi'ough  as  many  successive  animals  as  one  pleases. 
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Koch  says  that  the  ceitainty  with  which  the  infective  material 
be  carried  from  one  mouse  to  another  is  greater  than  ia 
i-nthrax,  as  in  the  latter  the  material  for  inoculation  must  be 
taken  from  the  spleen,  because  the  blood  of  mice  affected  with 
mthrax  often  contains  very  few  bacilli;  but  in  septiciieraia, 
produced  by  putrefying  bhiod,  it  ig  a  matter  of  indifiTerence  from 
rhich  orgtin  the  material  for  inoculation  is  taken,  and  even  the 
Smallest  quantity  will  produce  an  effect  with  certainty. 

The  blood  of  mice  which  became  01  after  injedion  of  one  to 
ten  drops  of  putrefying  blood  was  found  to  contain,  as  a  rule, 
different  varieties  of  bacteria  in  small  numbers,  micrococci,  and 
irge  and  small  bacilli.  If,  however,  the  animals  died  after 
ftocu/aiion  with  putrefying  or  septictemic  blood,  small  bacilli 
alone  appeared.  This  result  was  invariable^  and  the  bacilli  were 
in  large  numbers. 

These  bacilli  are  often  attached  to  each  other  in  septica^uiic 

l>lood   in  pairs,  either  in  straight  lines  or  forming  an  obtuse 

B^ngle.     Chains  of  thi'ee  or  four  bacilli  also  occur,  but  they  are 

l-are.     They  show  at  first  sight  a  great  resemblance  to  small 

iieedle-like  crystals,  l)afc  that  they  are  undoubtedly  vegetable 

^^xxlies  is  evident,  for  when  septicremic  blood   is  kept  in  an 

^Kneubation  appamtus,  these  grow  in  a  manner  similar  to  the 

^■bacilli  of  anthrax,  not  forming  long  threads  like  the  latter,  but 

H^iense  masses,  wiiich  consist  of  isolated  bacilli  sometimes  con- 

-.  taining  spores.     They  are  extremely  difficult  to  see,  and  it  is 

^fcecessary  to  stain  them   with   methyl  aniline,  violet  or  blue. 

^"The  best  way  to  do  this  is  to  dry  the  Huid  containing  them  on  a 

glass  slide,  stain  with  methyl  aniline,  and  mount  the  specimen 

in  Canada  balsam. 

The  relation  of  these  liacilli  to  white  corpuscles  of  the  blood 
^  is  peculiar.  They  penetmte  into  these  and  multiply  in  their 
^Knterior.  and  it  is  often  found  that  there  is  hardly  a  single  white 
^■tjorpuscle  in  the  interior  of  which  bacilli  cannot  be  seen. 

Disease  induced  by  the  inoculation  of  the  blood  of  septicfemic 

mice  cannot  so  successfully  be  iutluced  in  so  many  different 

animals  as  with  that  of  autlirax.     Thus  Koch  failed  to  cause 

it   by  inoculating  rabbits,  and  even  field   mice  resisted  the 

Bginoculations. 

^     Occurring  along  with  the  septica^mic  bacillus,  Koch  has  found 
in  mice,  alter  the  introduction  of  putrefying  blood,  a  micrococcus 
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ill  the  neighbourhood  of  the  place  of  injection.    This  organism 
is  of  rapid  growth  and  forms  very  regular  chaina.     As  a  rule, 
when  an  animal  dies  of  septicemia  after  about  two  days,  none 
of  the  numerous  forms  of  bacteria  which  were  injected  with  tbe 
putrid  blood  can  l^e  discovered,  except  the  septicemic  bacilli, 
or  it  may  be  a  few  residual  specimens  growing;:  with  difficulty. 
It  must  therefore  be  supposed  that  none  of  the  other  bacteria 
injected  at  the  same  time  find  in  the  body  of  the  living  mouse 
a  suitable  soil,  and  that  they  therefore  die  more  or  less  quickly. 
Koch's  attention  was  therefore  arrested  when  he  found  in  some 
cases,  growing  at  and  about  the  inoculated  spot,  micrococci  in 
unusual   alnindance  and  of  a  constantly   characteristic  form. 
They  wei*e    not    present  in    the    blood,  and    by   inoculation 
with    the    blood    the    8eptica?niic    bacilli    alone    weve    trans- 
mitted.    In  order  to  test  whether  they  could  be  inoculatai, 
it    was   necessary   that  the    material  should  be  taken   from 
tlie   place    of    injection.       Inoculations    carried    out   in 
way  were  successful  in  producing  both  forms  of  disease,  and 
virulence  of  the  serum  from  the  subcutaneous  cellular  tissms 
containing  these  micrococci  was  just  as  marked  as  that  of 
septictumic  blood,     Wlien  the  point  of  a  knife  which  had 
well  cleaned  was  merely  brought  in  contact  witli   tlie  sub* 
cutaneous  tissue  at  a  spot  about  one  centimetre  and  a  half  from 
the  place  of  injection  or  inoculation,  and  when  w^ith  this  knife 
another  animal  was  immediately  inoculated,  the  inoculation  was 
fiuccessful  on  every  occasion.     Septicaemia  was  of  course  alwa3r8 
produced  at  the  same  time*  because  the  serum  used  contained 
also  septictemic  bacilli.     The  influence  of  these  micrococci  on 
animal  tissues,  and  their  mode  of  spreading,  can  be  best  tmced 
on  the  ear  of  a  mouse,  and  it  is  specially  iustructive  to  compare 
an  ear  on  which  only  septictemic  bacilli  have  been  inoculated 
with  one  into  which    botli    the  bacilli    and    the    chain-hke 
micrococci  have  been  introduced.    In  the  former  the  cellidar 
tisfiue  is  full  of  red  corpuscles  and  l>Tnph  cells,  so  tliat  the 
bacilli  can  often  be  recognised  only  with  great  difficulty  among 
the  numerous  cell  nuclei.      The  other  ear  presents  totally  differ- 
ent apjjeamnces.     Spreading  from  the  place  of  inoculation,  one 
can  see  extremely  deHcate  and  regular  micrococcus  chains,  here 
pressed  together  so  as  to  form  tbick  masses,  traceable  almost  to 
the  base  of  the  ear,  all  the  tissues  of  the  part  occupied  by  them 
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[  teing  remarkably  altered.  As  far  aa  the  micrococci  extend, 
t  neither  red  blood  globules  nor  nuclei  of  lymph  or  of  connective 
'  tissue  cells  can  be  seen.  Even  the  extremely  resistent  cartila^e- 
\  cells,  and  the  plasma-cells  so  richly  present  in  the  mouse's  ear, 
[and  which  are  likewise  characterised  by  great  resisting  power, 

are  pale  and  scarcely  recognisable.  AH  the  constituents  of  the 
I  tissue  look  as  if  they  had  been  treated  with  caustic  potash;  they 

are  dead,  they  have  become  gangrenous.     Under  these  circnm- 

I stances  the  bacteria  develop  all  the  more  vigorously,  and  the 
micrococci  penetrate  in  numbers  into  the  damaged  blood  and 
lymphatic  vessels,  and  here  and  there  they  fill  them  so  com- 
pletely that  the  vessels  appear  as  if  injected.      Among  these  the 
pepticeemic  bacilli,  no  longer  obscured  hy  nuclei,  are  seen  very 
distinctly  in  small  groups,  which  are  at  times  very  dense,  while 
the  bacilli  can  be  traced  up  to  tlie  root  of  the  ear,  and  indeed 
ond  it,  having  at  the  same   time  increased  enormously  in 
the   blood,  and  ultimately  causing  the  death  of  the  animals. 
[The  micrococci,  on  the  other  hand,  and  the  destructive  process 
ciated  with  them,  have  only  extended  during  the  same  time 
5ut  fifty  hours)  as  far  as  the  vicinity  of  the  root  of  the  ear, 
Uheir  limit  is  sharply   defined,  and  can  be   seen   on  a   longi- 
tudinal section  examined  with  a  low  magnifying  power  (twenty- 
five  diameters).     The  appearances  presented  by  the  ear  on  a 
post  jnorrkm  examination  lead  to  the  conclusion  that  the  action 
of  these  micrococci  in  amsing  gangrene  is  somewhat  as  folio  wa : — 
Introduced   by  inoculation   into  living    animal    tissues,  they 
multiply,  and  as  a  part  of  their  vegetative  process  they  excrete 
^luble  substances,  which  get  into  the  sun'ouuding  tissues  by 
iiffusion.     When  greatly  concentrated,  as  in  the  neigldjoarhood 
of  the  micrococci,  this  product  of  the  organisms  has  such  a 
Jdeleterious  action  on  the  cells  that  they  perish  and  finally  com- 
pletely disappear.    At  a  greater  distance  from  tlie  micrococci 
Jtlie  poison  becomes  more  diluted  and  acts  less  deleteriously,  only 
producing  intiammation  and  accumulation  of  lymph  corpuscles. 
Thus  it  happens  that  the  micrococci  are  always  found  in  the 
jangi'enous  tissue,  and  that  in  extending  tliey  are  preceded  by  a 
wall  of  nuclei,  which  eunstantly  melts  down  on  the  side  directed 
awards  them,  while  on  the  opposite  side  it  is  as  constantly 
3newed  by  deposition  of  fresh  lymph  corpuscles. 
These  observatious  refer  to  inoculations  wdth  fluid  containinjr 
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both  micrococci  and  bacilli,  and  it  might  have  been  supposed 
that  the  septica^mic  bacilli  were  necessary  forerunners  of  the 
micrococci,  and  must  to  a  certain  extent  prepare  the  way  fur 
thenL 

Koch  attempted  by  various  means  to  separate  them  from  each 
other,  but  for  a  long  time  with  no  avail  But  chance  led  hiui 
to  the  proper  method.  A  field  mouse,  which  he  had  already 
found  out  possessed  an  immunity  from  septictemia,  was  inocu- 
lated with  bacilli  and  chain-like  micrococci.  The  experimeDt 
was  made"  in  the  expectation  that  neither  parasite  would 
develop.  Tliis  expectation,  however,  was  not  fulfilled,  for, 
though  the  bacilli,  as  usual,  underwent  no  development,  the 
micrococci  increased  and  spread  in  exactly  the  same  manner  m 
has  been  the  case  in  the  domestic  mouse. 

Beginning  at  the  point  of  inoculation  in  the  root  of  the  tail, 
the  ganjn^rene  spread  onwards  along  the  back,  passing  deeply 
among  the  dorsal  muscles,  and  downward  on  both  sides  to  the 
abdominal  wall.  The  animal  died  three  days  after  inoctilatioiu 
The  parts  affected  with  the  gangrene  were  partially  denuded  of 
epidermis  and  hair,  and  contained  chain-like  micrococci  in 
extmordinary  nundiers.  The  same  micrococci  were  also  found 
on  the  surface  of  the  abdominal  organs,  although  there  was  no 
visible  peritonitis.  The  blood  and  the  interior  of  the  organs 
were,  on  the  other  hand,  quite  free  from  them,  Fmm  thid 
animal  other  field  mice,  and  from  these  again  domestic  mice  in 
various  successive  series,  were  subsequently  injected,  and  with 
always  the  like  result — namely,  tliat  only  chain-like  micrococci, 
and  in  their  train  progressive  gangrene,  were  obtained. 
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KOCH  OX  TUBERCULOSIS, 

Koch  makes  the  startling  statement  that  one-seventh  of  the 
deaths  of  the  human  race  are  due  to  tubercular  disease,  while 
fully  one-third  of  those  who  die  in  active  middle  age  are  carried 
off'  by  the  same  cause.  ]*rior  to  Koch  it  had  l>een  placetl  beyond 
doubt  that  the  disease  was  coimminuahle ;  and  the  aim  of  the 
I^.rlin  physician  has  been  t^  determine  the  precise  character  of 
the  contagium  which  previous  experiments  in  inoculation  and 
inhalation  had  proved  to  be  capable  of  indefinite  transfer  and 
reproduction.  He  subjected  tlie  diseased  organs  of  a  great 
number  of  men  and  animals  to  microscopic  examination,  and 
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Hound,  in  all  cases,  the  tubercles  infested  with  a  niiniite  rod- 
shaped  parasite,  which,  by  means  of  a  special  dye,  he  different 
tiated  from  the  surrounding  tissua  It  was,  he  says,  in  the 
Jtiighest  degree  impressive  to  observe  in  the  centre  of  the  tubercle 
KeU  the  minute  organism  which  had  created  it.  Transferring 
directly,  by  inoculation,  the  tuberculous  matter  from  diseased 
animals  to  healthy  ones,  he  in  every  instance  reproduced  the 
lisease.  To  meet  the  objection  that  it  was  not  the  parasite 
but  some  virus  in  which  it  was  embedded  in  the  diseased 
m  that  was  the  reiil  contagium,  he  cidtivated  his  bacilli 
artificially,  for  long  periods  of  time  and  through  many  successive 
cgenerations.  With  a  speck  of  matter,  for  example,  from  a 
r  tuberculous  human  lung,  he  infected  a  sul>stance  prepared,  after 
much  trial,  by  himself,  with  the  view  of  affording  nutriment  to 
the  parasite.  Here  he  permitted  it  to  grow  and  multiply. 
From  this  new  generation  he  took  a  minute  sample  and  intected 
therewith  fresh  nutritive  matter,  thus  producing  another  brood. 
'  Generation  after  generation  of  bacilli  were  developed  in  this 
[way,  without  the  intervention  of  disease.  At  the  end  of  the 
process,  which  sometimes  embraced  successive  cultivations 
Fcxtending  over  half  a  year,  the  purified  bacilli  were  introduced 
[into  the  circulation  of  healthy  animals  of  various  kinds.  In 
every  case  inoculation  was  followed  by  the  reproduction  and 
Ispread  of  the  parasite  and  the  generation  of  the  original  disease* 
f  Of  six  gidnea-pigs,  all  in  good  health,  four  were  inoculated  with 
pbacilli,  derived  originally  from  a  human  lung,  which  in  fifty-four 
days  had  produced  five  successive  generations.  Two  of  the  six 
animals  were  not  inoculated  I  In  every  one  of  the  inoculatt!d  cases 
the  guinea*pig  sickened  and  lost  flesh.  After  thirty-two  days  one 
of  them  died,  and  after  thirty-live  days  the  remaining  five  were 
killed  and  examined.  In  the  guinea-pig  that  died,  and  in  the  tiiree 
remaining  infected  ones  strongly  pronounced  tubercular  disease 
had  set  in.  Spleen,  liver,  and  lungs  were  found  filled  with 
tubercles,  while  in  the  two  uninoculated  animals  no  trace  of  the 
disease  was  observed.     In  a  second  experiment  six  out  of  eight 

t  guinea-pigs  were  inoculated  with  cultivated  bacilli,  derived 
originally  from  the  tuberculous  lung  of  a  monkey,  bred  and  rebred 
for  ninety-five  days,  until  eight  genemtions  had  been  produced. 
Every  one  of  these  animals  was  attacked,  while  the  two 
uninoculated  guinea-pigs  remained  perfectly  healthy.     Similar 
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experiraents  were  made  with  cats,  rabbits,  rats,  mice,  and  other 
animala,  and,  without  exception,  it  was  found  that  the  mjection 
of  the  parasite  into  the  aiiiraal  system  was  followed  by  decided, 
and  in  most  cases  virulent,  tubercular  disease.  In  a  vast  numW 
of  cases  Koch  has  examined  the  matter  expectorated  from  the 
lungs  of  persons  affected  with  phthisis,  and  found  in  it  swarms 
of  bacilli,  while  in  matter  expectorated  from  the  lungs  of  persons 
not  thus  atllicted  he  has  never  found  the  oi^ganism.  The  expec- 
torated matter  in  the  former  cases  was  highly  infective,  nor  did 
drj'ing  destroy  its  virulence,  Koch  points  to  the  grave  danger 
of  inhaling  air  in  which  particles  of  the  dried  sputa  of  con- 
sumptive patients  mingle  with  dust  of  other  kinds. 

Whilst  the  observations  and  experiments  of  Koch  strongly 
suppttrt  the  opinions  of  many  pathologists,  that  each  specilic 
infective  or  contagious  disease  is  due  to  a  special  or  pathogenic 
germ,  organism,  or  bacterium^  they  also  prove  that  infective 
disease  can  be  created  by  the  cidtivation  of  these  molecules  of 
matter  continually  floating  in  the  air,  waiting  as  it  were  for  a 
proper  papulum  in  which  they  may  propagate  and  develop. 

The  supporters  of  the  purely  contagious  origin  of  infective 
diseases  lay  great  stress  upon  what  are  termed  **  pure  cultiva- 
tions'*— i,e,^  cultivations  in  whi^^h  one  definite  form  of  bacterium 
is  always  obtained  ;' and  they  say,  if  in  a  series  of  cultivations 
the  same  form  of  bacterium  can  always  be  obtiiined,  and  if  such 
bacterium  induce  specilic  results, — for  example^  the  JSaeUlm 
anihracis — anthi'ax,  the  bacterium  of  putrid  blood — septicaania, 
the  micrococcus  of  the  same  tluid—gangrene  surrounding  the 
inoculated  spot, — ^it  is  impossible  longer  to  resist  the  conclusion 
that  these  organisms  are  the  cause,  and  not  the  mere  accompani- 
ments or  products  of  sucli  diseases,  and  that  consequently 
infective  disease  originates  only  from  infective  disease. 

It  must  be  admitted  that  the  arguments  are  very  strong  in 
favour  of  such  views,  but  they  are  not  incontrovertible ;  for  it 
must  be  remembered  after  all  that  the  development  of  infective 
organisms  in  putrid  blood  occurs  under  ordinary  conditions :  it 
is  only  necessary  to  expose  blood  to  the  action  of  the  air  in 
order  to  induce  all  the  changes  which  render  it  an  infective 
fluid.  And  if  this  be  the  case  with  blood,  is  it  not  possible  that 
the  body,  exposed  to  the  influences  which  ordinarily  surround 
it,  if  in  a  condition  to  take  on  disease,  may  not  become  infectt^Ml 
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■^th  a  contagions  as  readily  as  with  a  non-infective  disease  ? 
^nd  must  it  not  also  be  admitted  that  in  certain  parts  of  the 
'World  conditions  favourable  to  the  development  of  such  infective 
disease  exist  as  strongly  now  as  they  did  hundreds  or  thousands 
cf  years  ago,  when  such  diseases  were  first  established  ? 

If  we  admit  this  view,  we  can  understand  how  it  is  that 
glanders  is  now  spontaneously  developed  in  this  country,  how 
the  horse  sickness  and  the  Loodianah  disease  are  so  prevalent 
in  Africa  and  India;  how  anthrax,  pleuro-pneumonia,  rinder- 
pest, &c.  are  native  to  some  parts  of  Europe,  Asia,  and  other 
parts  of  the  world. 

The  experiments  of  Davaine,  Ceze,  Feltz,  Sanderson,  and  many 
others  went  to  prove  that  septicaemia  from  the  injection  of 
putrid  blood  could  be  induced  in  rabbits.  Koch,  however,  did 
not  succeed  in  so  inducing  it,  but  obtained  a  result  which  had 
been  observed  by  others,  that  an  abscess,  which  constantly 
increased  in  extent,  occurred  in  the  subcutaneous  tissue  without 
any  general  infection. 

Such  rabbits  at  first  show  no  signs  of  disease;  a  flat,  hard 
swelling  at  the  seat  of  the  injection  is  all  that  can  be  observed. 
After  several  days  this  hardness  extends  in  all  directions,  but 
chiefly  downwards,  the  animal  at  the  same  time  losing  flesh, 
becoming  feeble,  and  dying  in  from  twelve  to  fifteen  days  after 
the  injection. 

The  post  mortem  examination  shows  that  these  flat  abscesses 
have  cheesy  contents,  and  that  their  walls  bulge  in  various 
directions.  The  emaciation  is  extreme,  but  no  disease  is  found 
in  the  peritoneum,  kidneys,  spleen,  liver,  heart,  or  lungs ;  the 
white  corpuscles  of  the  blood  are  greatly  increased,  but  no 
bacteria  can  be  found  in  the  blood  or  even  in  the  contents  of 
the  abscesses;  but  the  abscess-walls  are  filled — Koch  says 
formed — by  a  thin  layer  of  micrococci  united  together  into  thick 
zoogloea  masses.  These  are  the  smallest  pathogenic  micrococci 
as  yet  observed. 

The  injection  of  healthy  rabbits  with  the  blood  of  those  which 
had  died  of  the  induced  disease  produced  no  effect,  but  when  a 
small  quantity  of  the  cheesy  contents  of  the  abscess  was  taken, 
diluted  with  distilled  water,  and  injected  under  the  skin  of  a 
rabbit,  the  result  was  exactly  the  same  abscess  formation  as 
when  the  injection  was  made  with  putrefying  blood. 
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These  experiments  with  putrefying  blood  prove  that  at  least 
four  diseases,  three  of  which  are  highly  infective,  can  be  induced 
by  agents  which  abundantly  surround  us : — first,  death  from  the 
toxic  effects  of  sepsin;  second,  septicaemia,  with  the  develop- 
ment of  infective  bfitcteria ;  third,  gangrene  of  the  tissue,  from 
the  invasion  of  micrococci,  surrounding  the  inoculated  spot;  and 
fourth,  the  resistance  to  septicaemia  by  the  rabbity  but  the  induc- 
tion in  this  animal  of  an  infective  caseous  disease, — ^in  fact,  of 
tubercle. 

But  leaving  the  question  of  origin,  it  may  be  stated  that 
bacteria  can  be  seen  under  four  forms,  and  are  consequently 
divided  into  four  classes,  of  which  a  drawing  is  appended. 

I.  Spherdbdcteriens,  very  small,  rounded  or  ovoid  in  shape,  and 
may  be  either  micrococci  or  monads.  If  the  latter,  which 
are  believed  to  be  spores,  they  may  be  traced  growing 
into  tubules ;  if  micrococci,  the  globular  form  remains. 

II.  Micrdbacteriens,  large  rod-shaped,  and  may  be  bacteria  or 
bacilli  If  bacteria,  they  remain  short;  if  bacilli,  they 
may  grow  into  lengthened  filaments,  having  rounded 
cells — spores.  These  rods  vary  in  shape;  some  are 
swollen  in  the  middle,  some  pisiform,  swollen  in  the 
middle  and  attenuated  at  the  ends,  others  constricted  in 
the  middle,  as  bacteriens  termo,  and  some  enlarged  at  one 
end — club-like.  They  are  again  divided  into  three 
groups — (a)  coloured  bacteria,  found  in  ovine  milk,  &c. ; 
(6)  zymotic ;  and  (c)  pathogenic  bacteria. 

III.  Desmobacteriens. 

IV.  Spirohacteriens. 

Bacteria  have  been  carefully  measured,  and  the  results  are  as 


follows : — 

Length. 

Breadth. 

Bacteria, 

•       2  to     5  mill. 

6    to  1-7  milL 

„       termo, 

3  „     8    „ 

6     „     -8     „ 

Bacilli  anth., , 

.     10  „  50    „ 

1     „   2-0     „ 

„       ulva,  . 

5  „     8    „ 

•7,,  1-0    „ 

Spirilli, . 

.     10  „  40     „ 

7-0    „ 

Micrococci, 

•5  „   10    „ 

PLATE  YII.— BACTERIA,  or  SCHIZOI^IYCETES, 

(Gr  »chiti*,  a  splitting.) 
(iV-  S  *>  ^/^  J^eart^  the  rut  ^/Ur  Do<i«l-Pori,  bat*d  m  Dr.  Koch*t  photograjtht) 
_  B»cteriA  are  thove  ofgftnisma  whkh  produce  the  change  in  oT<ganic  bodies  known 
as  PutrefjLctioo.  Haj  BiM:teri&,  developed  in  an  infusion  of  hay,  may  be  pn)0t*bly 
examined  first.  Take  iome  freah  hay,  j^our  hot  water  upon  it,  and  alhiW  to  stand. 
In  the  coarse  of  a  day  or  two  the  liquid  become*  turbid,  due  to  the  preaence  of 
Bacteria,  and  latterly  it  hiui  the  smell  of  decaying  oi^ganlc  matter.     If  a  drop  of 

Euid  be  examined  under  the  highest  power  of  the  microacope^  it  will  be  found 
mia  Bacteria  of  simple  form. 
FifTureo  x  3000,  except  Tig.  8. 
o.  1.  Microrord  (Gr,  mtJtrojt,  little ;  k^kkot^  a  berry)  are  simply  small ,  round, 
or  oval  cellS)  occurring:  free,  or  in  chain -like  rowA«  or  umted  inUi  a 
gelatinous  maiii.     They  are  remarkable  for  the  bright  colourtog 
matters  with  which  they  are  tinned— red^  blue^  &c. 
Miorococcua  prod Igioeus— the    bltHidretl    Micrococcus — ^is    a 
spherical    form,    appearing  as   blood-red,    slimy    drops    on    stale 
potatoes,  breadf  damp  wafen,  and  the  like.     From  ite  sudden  ap* 
pearance  (often  arising  in  the  course  of  a  dingle  night}  it  has  often 
been  superstitiously  re^u*ddd  aa  an  evil  omen,  as  stories  of  **  bleeding 

bread  *"  or  "^^  bleeding  wafers  **  testify.     The  coloudog  matter  is 
insoluble  in  water,  but  may  be  extracted  by  alcohol  or  ether, 
FlO,  2.  A  chain  of  MicroctKci  found  in  putrefying  bUxid. 

This  chain  ha«  probably  originated  from  the  repeated  division 
of  a  single  indiridoaL     The  single  cell  leugthens  as  it  grows,  then 
forms  a  sort  of  figure  of  3  preiimuiarj  to  divisionj  and  this  repeated 
again  and  again  would  give  rhie  to  the  chain. 
FlO.  3b  A  gelaUuouD  Him  or  Zoogloeo. 

This  film  or  scum  forms  on  the  surface  of  putrefying  iluid«i, 
and  consiste  of  a  number  of  Micrococci  embedded  in  rows  in  a  gela- 
tinous material  This  arrangement  in  rows  haa  probably  been  pro* 
duoed^  AS  in  Fig.  2,  by  repeated  diviaion,  as  some  are  found  in  that 
condition. 
FlO,  4.  Bacteria  (Gr.  hnhtrrlofit  a  staff),  or  Cylindrical  Formfl — the  two  rod 
blood 'CorpuscleM  are  merely  represented  to  show  relative  size. 

These  forms  are  the  fiirat  found  in  the  body  after  death.     They 
are  abort  or  long  rods,  multiplying  by  tranaverae  division. 
Fig.  5.  Hods  from  putre^ing  veigetable  matter,  with  a  vibratile  cilium  at 

each  endf  by  moans  of  which  they  wriggle  about 
Fio.  6.  Spirochete  (Gr.  thaiUt  hair),  or  Helapsing  Fever  Bacteria,  OGCUzring 
in  the  blood  of  fever  patients. 

The  spiral  filaments  are  fiexible  and  eiblbit  wave^like  movie* 
metita,  which  is  often  revealed  by  the  motion  imported  to  the  blood- 
oorpusolas  in  the  neighbourhood. 
Fio.  7.  SpiriUum — to  be  found  in  puddles  in  aummer  where  there  is  decaying 
vegetable  matter. 

They  form  inflexible  spiral  filaments,  of  one  or  Mveral  turns, 
and  have  a  vibratile  cilium  at  each  end. 
Development  of  Spirillum — a  to  i, 
(a.)  Zouglcea-fttage — motionless     forms    embedded    in    gela^ous 

material. 
(£. )  Tibrio-itage — bow-shaped  fomiB  paestng  into  apiral  forma. 
{c. )  Filamentoua^stage — the  last  elongated. 
(dLJ  Filamentoaa-fttage — further    developed  forma,    in    which    the 

filament  is  long  and  motionless, 
(f.)  Filamentous-stage — Spore-producing  filament. 
(/.)  Filamentous-atage — rijxj  and  motile  filatneut 
(y.)  Fiiamentous-stage— filament  breaking  up. 
(A.)  Sporeij  which  encynt  and  divide  to  ftjrm  wporulee. 
(i.)  Spores  germinating — little  comma-ahaped  bodiea  which  repro- 
duce the  ori^al  Spirillum. 

Ufe  Bitiory  Dia^mm. — The  stages  are  here  given  through  which  Spirillum 
posses  in  order  to  complete  the  cycle  of  ito  life. 
3£ 
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CHAPTER  III. 

LOUPING-ILL,  OR  TREMBLING. 

Chorea  Paralytica  Ovis, 

In  the  above  terms  is  included  a  disease  which  every  year 
entails  an  enormous  loss  amongst  hill  sheep,  both  black  and 
white  faced,  particularly  in  Scotland.  Under  the  auspices  of 
the  Highland  and  Agricvdtural  Society  of  Scotland,  stimulated 
by  Mr.  Eliott  Lockhart  of  Borthwickbrae  and  the  members  of 
the  Teviotdale  Farmers'  Club,  who  at  his  instigation  had  made 
investigations  for  some  years,  the  author  and  others  have  been 
investigating  the  causes  of  this  disease,  and  another,  commonly 
known  as  braxy  or  sickness,  referred  to  as  an  anthracoid 
affection  in  another  part  of  this  work,  and  upon  which  further 
observations  will  be  made  hereafter. 

LouriNG-lLL. — The  term  "  louping-ill,"  supposed  to  be  derived 
from  hloupay  an  old  Scandinavian  term  for  "  a  staggering  gait,"  as 
applied  to  the  disease,  is  general  in  some  parts  of  Scotland,  whilst 
in  others  it  is  known  by  the  term  "  trembling."  It  is  briefly  de- 
scribed in  a  former  part  of  this  work  (see  page  445)  as  an  affection 
of  the  nervous  system.  It  seems  to  prevail  more  in  the  SUurian 
hill  districts  of  Scotland,  and  extends  from  the  Hebrides  to  the 
southern  extremity  of  Dumfriesshire,  being  equally  prevalent  in 
the  district  of  Langholm  as  in  the  isle  of  Skye.  There  is  this 
difference,  however,  namely,  in  the  southern  parts  it  rarely 
occurs  to  any  extent  but  during  the  early  summer  months,  com- 
mencing about  the  middle  of  April,  and  disappearing  before  the 
end  of  Juno ;  whereas  in  Skye  there  are  two  annual  outbreaks,— 
one  in  early  summer,  and  another  in  autumn,  commencing  a1 
the  end  of  August,  and  terminating  in  a  month  or  six  weeks. 
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It  is  stated  that  it  affects^  but  to  a  slight  extent,  cattle,  horses, 
and  pigs,  1  have  seen  well-marked  cases  in  homed  cattle,  but 
never  in  horses  and  swine. 

Sy7npto7H&, — ^The  symptoms,  as  observed  during  my  investiga^ 
tions  in  1881  and  1882,  were  as  follows:— 

Case  No.l,  May  19,  1881,  Langholm  District — A  three-year- 
old  ewe  was  seized  on  the  18th,  just  before  giving  birth  to  a  dead 
lamb.  When  seen  on  the  19th  she  was  standing  with  head  erect 
and  brilliant  eye,  the  upper  muscles  of  the  neck  spasmodically 
contracted,  causing  the  nose  to  be  protruded  as  in  tetanus. 
"Wlien  made  to  move,  she  did  so  very  stiffly  and  automatically, 
the  limbs  being  lifted  very  high,  and  the  feet  planted  on  tho 
ground  in  a  peculiar  jerky  nmuner,  like  a  horse  with  stringhalt. 
Tliere  were  tonic  or  persistent  spiisms  of  the  muscles  of  tlie 
^^  loins,  back,  and  neck,  and  clonic  or  intermitting  and  irregular 
l^l  spasnm  of  the  other  muscles,  particularly  those  of  the  limbs ; 
^M  the  breathing  was  very  jerky,  quick,  and  irregular,  being  from 
^m  fifty  to  sixty  per  minute  when  quiet;  pulse  102,  and  tempera- 
ture 105'5'  ¥. 

On  being  excited  the  ewe  fell  prostrate  on  the  belly  and  chest, 
1^  and  lay  with  head  and  neck  extended  ;  on  being  raised,  walked 
l^t.  away  trembling  violently,  the  trembhng  being  due  to  alternate 
"  contraction  and  relaxation  of  the  muscles. 

On  examining  the  skin  tliree  kinds  of  ticks  were  found,  but 
H  they  were  not  very  numerous. 

She  w^as  killed,  and  on  making  a  fost  mortevi  examination  ot 
this  ewe,  nothing  very  special  was  discovered;  the  flesh  was 
pale,  and  the  carcase  thin,  but  there  seemed  to  be  no  abnor- 
mality of  the  cord  or  spinal  canal,  beyond  a  slight  increase  of 
tlie  spinal  tluid  Tliere  was  no  jelly-like  exudate  on  the  coiil, 
nor  any  congestion  of  the  cord,  or  of  the  membranes, 

Ko.  2, — Another  ewe  was  recovering.  She  bad  trembled  for  a 
day,  then  became  paralyzed,  and  went  down  and  lay  three  day^, 
but  wa3  then  up  and  walking  about,  but  in  an  unsteady  semi- 
paralyzed  manner. 

May  24,  1881. — Xo.  3. — This  case  w^as  seen  by  my  son,  Ifr. 
William  Owen  Williams,  and  was  in  the  Peehles  district.  Lamb 
about  four  weeks  old;  was  in  a  tetanic  fit;  ground  its  teeth; 
rapid  squinting  movements  of  the  eyes;  the  spasm  lasted  from 
one  to  two  minutes;  it  then  got  up  seemingly  well,  thoug.li 
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dragging  its  hind  legs;  had  been  ill  two  days.  Tempeiatore 
104"*  F. ;  pulse  100 ;  respiration  40.  On  dissection,  nothing  ab- 
normal was  found  beyond  a  jelly-like  exudate  in  the  spinal 
^anal. 

No.  4. — Ewe  lamb  on  same  farm,  about  three  weeks  old ;  tem- 
perature 103'8'*  F. ;  breathing  very  quickly ;  puke  too  feeble  to 
make  out  exjtctly ;  lying  prostrate,  completely  paralyzed.  When 
pricked  with  a  pin  showed  increased  sensibility  (hyperasthaesia), 
the  reflex  movements  being  very  violent.  This  lamb  had  been 
ill  a  week,  and  not  able  to  suck  for  the  last  three  days.  Had 
her  killed,  and  found  a  jelly-like  exudate  in  spinal  canal.  The 
owner  of  these  sheep  had  lost  four  score  of  lambs  and  one  score 
of  ewes  since  the  1st  of  May,  and  he  also  lost  annually  from 
five  to  seven  per  score  of  hoggs  from  braxy. 

The  herd  stated  the  sheep  had  a  tendency  to  eat  dirt  when 
the  disease  began,  and  that  it  was  always  worse  in  bleak  weather. 

No.  5. — June  8,  Sanquhar  district. — ^Ewe  hogg ;  had  been  ill 
four  days ;  was  not  observed  to  tremble,  but  found  down,  para- 
lyzed. Was  in  good  condition ;  in  fact  almost  fat.  Lay  quietly 
on  the  right  side ;  eyes  open,  no  dilatation  of  the  pupils,  noi 
any  squint.  When  suddenly  approached,  or  otherwise  disturbed, 
was  very  frightened,  and  struggled  violently.  When  hind  1^ 
was  lifted  up  and  allowed  to  fall  there  was  no  attempt  at 
motion,  but  when  the  fore  leg  was  lifted  in  the  same  way  there 
was  a  to-and-fro  motion  before  reaching  the  ground. 

When  raised,  and  held  up  by  hand,  it  could  move  its  fore 
limbs  pretty  freely,  and  could  stand  and  bear  weight  upon  them 
but  the  hind  ones  remained  extended  backwards,  completely 
paralyzed,  and  the  muscles  of  the  hind  quarter  were  clonicall} 
convulsed. 

Sensibility  was  diminished  in  the  hind  limbs,  but  there  seemed 
to  be  some  degree  of  hyperasthsesia  in  the  fore  ones,  as  these 
moved  very  rapidly  and  violently  when  pricked.  The  sensibilit} 
of  the  trunk  seemed  to  be  normal. 

The  temperature  was  lOSS"*  F.,  pulse  106,  and  respirations  wher 
not  disturbed,  30,  but  when  excited  the  breathing  became  verj 
rapid,  jerky,  and  convulsive.  The  post  mortem  examinatioi 
revealed  nothing  very  particular  in  the  spinal  canal,  brain,  noi 
in  any  other  organ.  The  flesh  was  not  at  all  pale  or  anaemic 
as  in  the  majoYity  o^  tl\^  eases  examined,  and  fat  was  abundant 
and  very  \\eaU\\y  \ooV\ti^. 
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During   1881   about  three    score  of  sheep  and  lambs  were 

I  examined  after  death,  and  about  one-third  of  these  wei'e  con- 
wdered  to  have  bad  "  louping-ill,"  whilst  others  were  found  to 
Jiave  had— (1.)  "Joint  ill"  (suppurative  art-hritia);  (2.)  Aniemia* 
trom  pure  starvation ;  (3.)  Impaction  of  the  stomach  i^vith  wool 
in  young  lambs. 
I  In  autumn  the  isle  of  Skye  was  visited,  but  unfortunately 
Konly  one  ease  was  discovered ;  it  was,  however,  a  well-marked 
H&ne  of  '*  louping-ill/*  and  although  it  presented  no  characteristic 
^pDondition  on  being  examined  after  death,  it  gave  results  which 
^i«rere  in  unison  with  otliers  already  observ^ed,  namely,  a  special 
-4»rgamsm  was  cultivated  from  the  spinal  fluid. 

In  1882  the  spring  anfl  early  summer  seasons  were  very  mild, 
foung  grass  waf^i  abundant,  and  "  louping-iir*  was  not  nearly  so 
prevalent ;  but  in  May  information  w^as  received  that  the  disease 
vas  prevailing,  and  the  Hawick  district  was  visited,  and  cases 
observed  and  examined.  The  symptoms  during  life,  and  tlie 
fpod  rnoTttm  appearances,  were  like  those  iilready  referred  to, 
In  all  of  the  cases  the  passage  of  fsecal  matter  and  of  urine 

Pwas  normal  until  the  paralysis  became  complete,  when  both 
ttrine  and   fteces   were    passed  involuntarily.      In  many  the 

appetite  was  moderately  good  even  when  paralysis  was  com- 
^{»Iete,  as  they  would  nibble  the  grass  witiiin  their  reach  with 
I^Kome  degree  of  avidity,  and  young  lambs  would  take  milk  out 
Bof  the  bottle  freely ;  indeed  it  was  not  until  exhaustion  became 

extreme  that  the  appetite  failed,  and  always  up  to  the  last 
1^ consciousness,  as  evinced  by  moving  of  the  ears  when  any 
HBounds  were  made,  and  closure  of  the  eyes  when  any  object, 
^nuch  as  the  finger,  was  brought  suddenly  near  them, 
^r     In  one  lamb,  sent  in  from  Dumfriesshire  in  1882,  there  was  a 

downward  squint  in  both  eyes  even  when  in  repose,  but  in 
.^others  there  was  no  squinting  unless  under  excitement,  when, 
^as  in  the  first  case   described,  there  was  often  a  convulsive 

motion  in  both  eyes. 

We  were  informed  that  many  sheep  seemingly  in  good  health 

often  make  a  jump  and  fiill  down,  some  dead,  some  completely 
iBparalyzed,  when  suddenly  frightened  or  approached  by  a  dog, 

and  that  there  were  veiy  often  no  other  indications  of  the 

disease. 


i 
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CAUSES. 


These  are  ascribed  to  a  variety  of  external  circumstances, 
such  as  soil,  pasture,  geological  formation,  altitude,  weather,  and 
the  influence  of  ticks. 

I.  Infltusnce  of  pasture,  geological  formation,  and  altitude, — 
Mr.  Brotherston,  Kelso,  who  has  made  an  extensive  examina- 
tion of  the  geological  formation  of  louping-ill  districts,  has  come 
to  the  conclusion  that  it  is  found  on  very  different  soils,  geolo- 
gical formations,  altitudes, — close  to  the  sea,  as  in  Skye,  and 
on  soils  and  formations  so  far  apart  as  the  Lower  Silurian, 
the  Upper  Silurian,  the  Old  Eed  Sandstone,  through  the  Carboni- 
ferous to  the  Basalt  of  the  Tertiary  period,  and  that  it  existed 
equally  upon  all  these,  provided  old  grasses  were  allowed  to 
remain  on  the  groimd.  (By  old  grasses  is  meant  the  growths  of 
the  last  and  previous  years.) 

Mr.  Brotherston  was  the  first  to  promulgate  the  opinion  that 
the  cause  of  the  disease  was  contained  in  the  withered  grasses, 
as  these  grasses  were  extensively  covered  with  a  variety  of 
micro-fungi ;  and  that  these  fungi  acted  upon  the  animal  body 
in  a  manner  similar  to  that  induced  by  ergot ; — that,  in  short, 
"  louping-ill "  was  a  species  of  ergotic  intoxication  or  nervous 
excitement.  This  was  a  very  reasonable  conclusion,  for,  as 
before  stated,  the  disease  was  not  found  unless  portions  of  the 
ground  were  more  or  less  thickly  covered  by  grasses  of  last 
year's  growth,  all  of  which  were  covered  with  micro-fungi. 

It  was  important  to  set  this  question  at  rest,  and  on  9th  May  of 
this  year  four  one-year-old  sheep  were  obtained  from  a  district  in 
which  louping-ill  was  unknown,  and  were  fed  up  to  15th  day  of 
June,  or  thirty-six  days  in  all,  upon  these  withered  grasses,  care- 
fully collected  by  Mr.  Brotherston  in  the  Hawick  district.  After 
that  six  ewes  and  lambs  were  added  to  the  number,  and  fed 
upon  the  same  grasses,  and  remained  quite  free  from  disease. 
Later  on,  the  grasses  were  mixed  with  ergots,  but  no  effect  was 
induced,  beyond  a  slight  loss  of  appetite  and  some  degree  of 
purging. 

By  introducing  a  small  portion  of  fungous  grass  into  a 
cultivation  fluid,  long  thread-like  filaments  could  be  grown, 
but  these  differed  from  what  is  to  be  hereafter  mentioned,  and 


tlie  above  experiment  almost  conclusively  proved  that  neither 
the  grasses  nor  the  micro-fimgi  are  capable  of  directly  inducing 
,the  disease. 

Doubtless  animals  fed  upon  such  poor  food,  particularly  if 

^compelled  to  range  over  the  hilk  in  search  of  it,  are  rendered 

feeble  and  incapable  of  resisting  the  influence  of  disease-exciting 

ause8>  and  in  consequence  the  moi-tahty  is  thus  rendered 

much  greater  than  where  the  pastures  are  richer  and  more 

itious. 

The  i'nflumct  of  the  weather. — The  minority  of  those  ac- 

"quainted  with  the  disease  hold  the  opinion  that  a  sudden  change 

j^of  weather  of  any  kind,  whetJier  from  good  to  bad  or  from  bad 

to  good,  is  sufficient  of  itself  to  induce  the  disease;   whilst 

'  others  maintain  that  it  appears  only  during  the  prevalence  of 

Pcold  east  winds. 
These  opinions  are  entitled  to  some  consideration,  as  it  is  an 
actual  fact  that  the  mortality  is  veiy  much  greater  after  a 
^^ sudden  change,  particularly — and  in  eveiy  instance  that  came 
^winder  observation  during  the  investigation — a  change  from  w^arm 
^Bto  cold  and  inclement  weather. 

H  But  neither  change  of  weather  nor  exposure  to  its  inclemency 
H  are  of  themselves  sufficient  to  induce  the  disease,  nor  does  the 
latter  in  any  of  its  phases  simulate  an  ailment  brought  about 
by  climatic  influences  ;  and  the  only  conclusion  that  can  be  de- 
duced from  the  above  premises  is,  that  inclement  weather,  by 
its  debihtatiug  influences,  predisposes  to  disease,  and  causes 
many  animals  to  succumb  £o  what  otherwise  might  have  passed 

I  off  without  very  grave  consequences. 
One  flockmaster  observed  that  he  believed  the  great  majority 
of  the  sheep  in  an  infected  district  bad  tlie  disease  once  in  their 
lives  in  greater  or  less  severity  during  the  season ;  that  if  the 

»foo<l  w^ere  good  and  the  weather  favourable,  but  few  became 
seriously  ill,  and  fewer  died ;  but  if  the  weather  became  sud- 
denly cold  or  wet,  the  disease  was  able  to  make  a  deeper 
impression  upon  the  animal  body,  and  many  then  succumbed ; 
and  further,  if  the  disease  were  dne  to  the  weather,  why  was  it 
confined  to  certain  districts,  whilst  in  others  equidly  cold  and 
L  exposed  it  was  entirely  unknown  ? 

Being  satisfied  that  the  grasses,  micro-fungi,  ei'got,  geological 
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formations,  and  weather  were  insufficient  to  cause  the  disease, 
one  other  probable  source  of  it  remained  to  be  consideredi 

namely  :—> 

3,  Th4t  inj{ii€7ic4  of  ticks  (Ixodes),  —  The  belief  is  general 
amongst  all  acquainted  with  louping-ill  that  it  is  closely  allied 
to  ticks;  the  majority  of  farmers,  indeed,  believing  that  thft 
parasites,  by  fixing  themselves  in  the  skin  and  sucking  tha 
blood,  cause  such  extensive  irritation,  pain,  and  weakness,  that 
the  animals  perish  from  these  causes,  and  that  the  convulsive 
spasms  and  paralysis  are  merely  symptoms  of  irritiition  and 
dobUity.  A  very  brief  acquaintance  Tr\Hith  the  disease,  however, 
compelled  the  author  to  conclude  that,  no  matter  how  closely 
allied  the  tick  and  the  disease  were,  that  irritation  and  loss  of 
blood  had  little  or  no  connection  with  the  disease  under  con- 
sideration J  for  in  many  instances  but  few  of  the  parasites  were 
found  on  some  of  the  diseased  sheep,  whUst  many  healthy  ones 
were  swarming  with  them,  and  seemingly  feeling  but  little  dis- 
comfort. It  was,  however,  noticed  that  when  they  were  verjfi 
numerous  on  lambs,  such  lambs  presented  the  disease  in  an 
aggravated  foim,  as  if  the  dose  of  the  disease-inducing  material 
had  been  a  strong  one.  The  belief  in  the  influence  of  the  tick, 
or  its  close  connection  with  the  disease,  being  so  general,  it  wa^ 
necessary  to  consider  this  point  very  carefully,  with  the  view  of 
detennining  if  any  relationship  existed  between  the  paraaita 
and  the  disease.  The  result  of  observatiuns  on  this  point  was 
confirmatory  of  the  popular  idea ;  for  it  was  found — Ist,  Thai 
where  louping-ill  existed  there  the  tidk  was  sure  to  be :  2d,  Thai 
where  the  parasites  were  absent  there  was  no  louping-ill :  3rf,. 
That  the  appearance  of  the  parasites  on  the  sheep  in  April  and 
early  sumiuer  was  concomitant  with  the  annual  outbreak  of  th^ 
disease :  4tL  That  in  Skye,  where  it  is  said  the  disease  ap 
both  in  spring  and  autumn,  it  was  seen  by  the  Commissioi^ 
already  stated,  in  autumn ;  and  what  was  said  about  the  tic 
being  there  in  autumn  was  found  to  be  true. 

Ticks  are  occasionally  found  on  land  free  from  louping-ilL 
From  this  it  must  be  concluded  that  the  parasites  are  the 
conveyers  or  inoculators  of  a  poison  existing  in  the  herbage 
or  land;  for  by  improvement  of  the  hmd  by  ploughing  and 
liming,  by  artificiaUy  feeding  the   sheep,  and  destroying  or 
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[)therwise  disposing  of  old  grasses — ^tlie  natural  covers  of  the 
,  as  will  be  shown  hereafter — louping-ill  has  been  entirely 
licated. 


Tlie  Tick- 

The  tick  is  a  true  hlood-siicking  parasite,  belonging  to  the 
family  Ixodidw,  the  class  Arachnidw^  and  order  Acarinw.  The 
mouth  of  the  tick  is  provided  with  a  serrated  beak  or  rostrum, 
which  enables  it  to  pierce  the  skin,  and  retain  its  hold  very 
firmly,  and  almost  without  effort,  as  the  barbs  or  serrations 
point  backwards. 

The  species  are  very  numerous,  but  the  best  known  are  the 
Ixodes  ricimts,  dog-tick,  the  Ixodes  redmnus  and  Ixodes  plumbejtSj 
Iheep  and  cattle  tick.     Those  found  during  the  investigation 

Pwere  recognised  by   Mr.  Moore,   British    Museum,  as  Ixodes 

[ricinus,  erHnacem,  and  marginatm. 

Ticks  are  said  by  Professor  Simonds  (see  Journal  of  Roijal 

igriculiural  Societf/,  voL  I,,  1865)  to  exist  in  most  localities,  and 

^hat  they  specially  abound  in  light  sandy  and  warm  districts, 

rhere  brushwood,  thickets,  and  plantations  prevail.     But  during 

Ihis  investigation  we  found  them  upon  every  variety  of  soil,  and 

^t  difierent  altitudes — close  to  the  sea-level  in  Skye,  and  at  a 

height  of  2000  feet  in  the  inland  districts;  in  fact  they  will 

be   found   as   high    as   sheep    w^ill    go,    provided   always   old 

ji'asses   are   abundant   to   afford  cover,  as  they  are  thus  pro- 

ected  from  injury,  and  are  left  at  comparative  rest  during  the 

"periods  they  are  not  obtaining  blood  from  the  animals  which 
they  attack.  Prompted  by  hunger,  they  quit  their  hiding-places, 
and  attack  any  animal  which  may   come  in  their  way,  by 
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plunging  their  beaks  or  sucking  prolioscides  deeply  into  the  skin, 
particularly  about  the  face,  root  of  ears,  lower  parts  of  breast, 
between  the  thighs,  in  fact  into  those  parts  of  the  skin  covered 
more  with  fine  hair  than  wooL 

Thus  fixed,  they  will  hang  for  days  together  sucking  the  blood, 
until  their  bodies  become  distended  to  eight  or  ten  times  their 
original  size,  and  they  do  not  seem  to  quit  their  hold  until 
they  die,  the  eggs  remaining  dormant  until  next  spring,  and, 
shortly  after  they  are  hatched,  they  most  probably  attack  the 
sheep,  and  after  they  once  bite  remain  firmly  fixed  in  the  skin. 

It  was  a  noticeable  fact  that  when  dead  or  dying  sheep  were 
examined,  the  ticks  were  found  already  dead,  or  in  a  dying 
condition,  in  almost  every  instance  of  louping-ilL 

Babbits,  ferrets,  stoats,  weasels,  and  more  rarely  hares,  are 
attacked  by  ticks,  but  there  are  no  instances  recorded  of  these 
animals  becoming  infected  by  louping-ilL  This  is  probably  due 
to  these  hosts  proving  imsuitable  habitats  for  the  development 
of  the  organism,  inducing  '*  louping-ill,"  but  horses  are  said  to 
present  symptoms  of  the  disease  during  the  louping-ill  season. 

When  they  first  leave  the  ground  to  attack  animals  they  are 
very  small,  sometimes  no  larger  than  a  pin's  head,  and  when 
very  numerous  make  the  part  quite  black  by  their  numbers, 
and  they  adhere  so  closely  that  scraping  them  off  will  tear  up 
the  skin. 

In  South  America,  where  the  parasite  is  called  the  CarpaJto, 
it  is  stated  that  many  thousand  head  of  cattle  are  annually 
carried  off,  and  frequently  a  scarcity  is  thus  caused. — (Micro- 
scopical TransactionSy  vol,  I.,  p.  88.) 

Being  satisfied  that  the  parasites  had  a  close  connection 
with  the  disease  (the  proofs  that  they  were  co-existent  upon 
certain  lands,  and  simultaneous  in  their  appearance,  being  over- 
whelming), but  failing  to  see  that  they  caused  grave  disease 
and  death  by  inducing  irritation  and  loss  of  blood  to  any  great 
extent,  it  was  necessary  to  discover  if  any  organism  existed  in 
sheep  dead  from  louping-ill,  and  if  so,  to  trace  its  source  of 
origin,  indeed  to  demonstrate  if  such  an  organism  was  conamon 
to  the  tick  and  to  animals  aflPected  with  louping-ill.  This  was 
a  matter  of  some  difficulty,  as  in  the  majority  of  the  animals 
examined  after  death  no  really  characteristic  lesions  could  be 
detected. 
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In  many,  all  parts  of  the  body  presented  the  appearances  of 
Health,  death  having  been  evidently  due  to  intense  nervous 
irritation* 

In  some,  of  course,  it  will  be  understood  that  there  were  signs 
of  other  diseases,  but  these  in  reality  had  no  connection  with 
tiie  animal's  death,  and  we  are  now  referring  to  louping-ill 
pore  and  simpl&     In  some  instances  there  is  a  jelly-like  forma- 
tion within  the  spinal  canal,  external  to  the  dura  mater,  some- 
times extending  in  a  more  or  less  uniform  layer  from  one  end 
of  the  canal  to  the  other,  but  rarely  extending  within  the 
cranium.    It  is  sometimes  in  patches  here  and  there,  particularly 
embracing  the  roots  of  the  spinal  nerves ;  generally  there  is  a 
large  patch  in  the  lumbar  region,  then  smaller  ones  scattered  along 
the  dorsal  r^on  ;  often  a  large  patch  at  or  about  the  junction  of 
the  cervical  and  dorsal,  and  very  frequently  a  large  and  much 
redder  patch  immediately  posterior  to  the  foramen  magnum,  or 
entrance  into  the  brain  cavity.    This  jelly  is  seen  both  in  lambs 
and  in  aged  sheep  in  great  perfection*    It  was  first  seen  in 
sheep  by  me  at  I^ngholm  on  20th  May  1881,  in  a  four-year- 
old  ewe.    I  have  also  seen  it  in  oxen,  as  well  as  in  sheep 
and  lambs.    It  is,  however,  not  constant,  even  in  cases  ttiat 
have  been  unwell  for  several  days,  whilst  in  others  that  have 
been  down  three  or  four  days  it  is  abundant.    I  make  particular 
reference  to  this  jelly,  as  some  to  whom  I  have    shown  it 
have  asserted  that  it  has  no  connection  with  the  disease,  that 
in  fact  it  is  a  myxomatous  condition  of  the  fat  surrounding 
the  spinal  cord, — a  condition,  they  say,  not  inconsistent  with 
health  in, young  animals;  and  that  what  I  considered  mycelia, 
the  development  of  which  within  the  IxKJy  being  supfKised  Uf 
be  an  impossibility,  were  nothing  more  than  capillaries,  and  the 
spores  blood  corpuscles. 

This  jeUy  is  a  slimy  tenacious  sul^tance,  of  a  straw  colour, 
and,  as  seen  by  the  nakerl  eye,  lying  external  to  the  dura  mater, 
and  when  examined  microscopically  is  found  to  contain  an 
organism,  the  Ba/ciUum  eharecg  wn$,  presenting  the  appearance? 
floen  in  the  drawings. 
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Figures  1  and  2  have  reference  to  the  appearance  seen 
in  fresh  specimens  of  this  jelly  under  powers  of  600  or  700 
diameters,  when  the  most  characteristic  structures  are  those 
to  which  I  have  applied  the  term  mycelia,  and  which,  as  stated 
above,  were  considered  to  be  capillaries  by  some  savants  to 
whom  I  had  shown  the  specimens,  lit  a  in  figures  1  and  2 
are  seen  these  filaments  in  various  forms ;  they  appear  to  consist 
of  an  extremely  delicate  limiting  membrane  (appearing  better 
defined  in  filaments  of  medium  size  than  in  the  larger  ones)  of 
highly  refractive  semi-fluid  contents,  and  at  intervals  enclosed 

Imasses  of  spores  of  a  still  higher  refractive  power  than  the  fluid 

[in  which  they  lie. 

These  spore-masses  are  seen  at  b  in  both  figures,  and  ate  there 

I  a  few  free  spores  outside  the  filaments.     Figure  2  shows  the 

iranca  I  have  most  commonly  observed ;  figure  1  represents 

leas  common  appearance,  where  they  resemble  berries  upon 

Fehort  stalks. 

As  arguments  against  these  mycelia  or  filaments  being 
capillaries,  I  would  point  to  theii*  jiecnliarity  of  brauching,  the 
juiriute  size  of  many  of  these  tiranches,  their  behaviour  on 
staining ;  and  further,  that  the  contents,  instead  of  being  shrivelled 
blood-corpuscles,  differ  very  much  from  such  bodies  in  their 
uniformity  of  size,  smoothness  of  outline,  and  higli  refractive 
power;  but,  finally,  the  appearance  of  identical  filaments  in  fluids 
from  cultivation  of  the  blood  and  spinal  fluids  of  sheep  affected 
with  this  disease  sets  aside  completely  any  possibility  of  their 

[being  capillaries. 

The  fresh  spinal  subarachnoid  fluid  obtained  from  spines  in 

I  which  the  jelly  or  muxa  is  absent,  w^hen  dried  on  a  glass  slide 

land  stained  with  methyl  aniline,  is  seen  to  contain  a  consider- 

Jable  number  of  bodies,  like  those  marked  a  in  the  drawings,  and 
some  epithelial  scales,  but  no  motile  or  i*od-like  bacteria  or  bacilli 
When  a  minute  drop  of  this  clear  and  fresh  spinal  fluid  is  culti- 

(vated  in  mutton  broth,  even  at  the  ordinary  temperature  of  a  room, 
or  exposed  to  the  sunlight  in  proper  cultivation  vessels,  it  gives 
riae  to  the  following  series  of  changes : — first,  in  about  eighteen 
hours  the  fluid  is  seen  to  be  more  or  less  turbid,  and  if  examined 
microscopically  under  a  good  light,  and  with  j^Kiwer  over  600 
diameters,  it  will  be  seen  to  be  crowded  with  extremely  minute 
organisms  of  a  cylindrical  or  club  shape,  with  slightly  rounded 
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ends,  these  cylindrical  rods  being  either  free  or  attached  in 
chains.  Some  of  the  rows  are  single,  most  are  double,  and  a  few 
are  triple  or  even  quadruple. 

The  single  free  rods  or  bacilli  are  motile,  and,  like  most 
bacteria,  stain  readily  with  methyl-aniline  violet,  and  when  so 
stained  are  easily  observed. 


FiQ.  8.— Bacillum  Choreje  Ovia. 


Cultivation  from  Spinal  Fluid. 


Figure  3,  drawn  from  a  specimen  procured  from  a  cultivation 
in  mutton  broth  of  spinal  fluid  from  an  affected  sheep,  sliows 
tliese  rods  free  and  in  several  states  of  attacliment,  as  well  as 
masses  of  zoogloea  with  bacilli  embedded  in  it 

A  few  hours  later,  longer  chains  are  developed,  and  rod-like 
bacteria  or  bacilli  having  active  motion  are  very  abundant, 
whilst  at  other  points  distinct  mycelia  or  spore-bearing  tubes 
identical  with  those  seen  in  the  glutinous  matter  from  the  cord 
are  visible,  and  masses  of  zoogloea  with  micrococci  are  seen 
sea  ttered  throughout  the  field, — figures  4  and  5,  c,  e. 

To  gain  an  idea  of  the  individual  character  of  these  rods,  and 
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FeIso  of  tlieir  attacliraent  in  single  or  mnltiple  chains,  I  refer 

I  the  reader  to  figures  5  and  6, 

A  free  rod  or  bactoiimi,  as  at  d,  fignres  5  and  6,  presents  a 

f somewhat  cylindrical  outline,  slightly  ronuded  at  the  extremities, 
■with  a  hri^ht  hne  (due  to  refraction)  nmning  down  the  centre, 
and  sUglitly  swollen  out  at  either  end.  (The  appearance  of  this 
line  is  less  given  by  the  drawing  than  are  the  other  characters.) 
The  middle  part  of  each  rod  is  a  little  constricted,  but  much 

'  less  80  than  bacterium  termo ;  its  length  is  about  midway 
between  that  of  bacterium  termo  and  of  bacillnm  anthracis,  and 
the  rounding  of  its  ends  is  also  intermediate  between  these  two, 
but  more  nearly  approaching  the  characters  of  the  latter. 

I  The  character  of  the  chains  or  rows  of  rods  may  be  seen  in 
figures  3  to  6,  the  former  under  600  diameters,  showing  the  general 
appeamnce  of  single  and  double  rows,  the  latter  of  double  rows 
under  a  higher  power  (1200)  and  in  various  stages  of  detachmeiit. 
These  chains  present  very  much  the  appearance  seen  in  many 
low  forms  of  vegetable  life,  only  di tiering  in  point  of  si^e. 
Figure  3  shows  that  in  the  double  rows,  so  long  as  the  rods  are 
in  lateral  contact,  clear  division  lines  mark  the  chains  trans- 
versely at  intervals  corresponding  to  the  lengths  of  two  rods, 

r  and  that  also  less  distinct  cross  lines  are  visible  midway 
between  these,  marking  off  each  bundle  as  it  w^ere,  into  four. 
The  single  chains  often  present  here  and  there  an  occasional 
element  in  position  alon^^side  (see  figures  5  and  G).  In  all  of 
the  figures  are  to  be  seen  masses  of  zooglcea  with  embedded 
bacteria,  as  well  as  many  free  bacteria  in  the  intervals.  In 
figure  6  many  of  these  seem  to  have  been  breaking  up  into 
lUhris  (these  are  shown  in  fainter  lines) ;  indeed  it  was  noticed 
that  by  allowing  putrefaction  to  take  place  the  appeanmce  of 
the  bacterium  termo  was  always  rapidly  followed  by  this  resnlt, 
and  finally  by  the  total  disappearance  of  the  bacilhim  under 

1  considemtion.  Perhaps  more  interesting  than  the  appearance 
of  the  rods  in  all  the  cultivfition  tlnids,  whether  from  the  spinal 
fluid  or  from  the  bU^od,  is  the  appeamnce  of  these  filamentous 
tubes  marked  t  in  figures  4  and  5,  as  pro\'ing  the  identity  of  tlie 
organisms  seen  in  the  jelly  from  the  spinal  canal,  and  those 

}  developed  from  cultivation  of  fiuids  from  the  affected  animals, 

[as  well  from  the  bodies  to  sheep  ticks,  as  will  be  seen  from  what 
follows. 
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An  examination  of  the  blood  alone  gave  no  veiy  satisfactory 
result.  Here  and  there,  however,  spore-like  bodies  were  seen: 
these,  however,  were  neither  numerous  nor  constant ;  but  by  ino- 
culating mutton  broth  with  a  minute  quantity  of  fresh  blood  a 
result  was  obtained,  but  not  in  all  instances,  exactly  identical 
with  that  Resulting  from  the  cultivation  of  the  spinal  fluid.  In 
the  course  of  from  twenty-four  to  thirty-six  hours  the  cultivation 
fluid  ^as  seen  to  be  more  or  less  turbid,  and  on  the  microscopic 
examination  of  a  stained  specimen  free  bacilli  were  seen  in 
great  abundance  ;  a  few  were  also  seen  in  rows.  On  the  third 
or  fourth  day  mycelia,  with  spores  in  their  centre  or  covering 
their  walls,  became  visible,  as  well  as  masses  of  zoogloea  with 
numerous  embedded  bacilli  and  micrococci,  as  seen  in  figure  4. 

Fio.  4. 
Baouxum  Chobxji  Ovib  from  Blood  CuLnvATiov. 


6SQ* 


a,  Rowi  o£  rods  in  gn^up«  of  fours  and  sixes. 
5.  A  few  rods  in  a  single  row. 

c.  Mass  of  zooglooa  with  micrococci. 

d.  A  single  rod. 

f.  Mycelium  with  spores. 

The  microscopic  appearances  of  the  jelly-like  substance  found 
in  the  spinal  canal,  and  the  development  of  the  same  mycelium, 
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kana  s^Ses  with  motile  bacilli  from  the  blood,  &c.,  although 
not  as  yet  clearing  up  entirely  the  life  history  of  these  organisms, 
showed  that  a  new  discovery  had  been  made,  and  that  the 
disease  in  question  was  due  to  the  irritation  of  the  nervous  system 
through  the  spinal  cord,  in  the  fiuitlg  of  whicli  this  organism 
Beems  to  find  a  suitable  nidus  for  complete  development. 

The  experimental  feeding  of  the  sheep  on  fungoid  grasses 
having  given  no  result  (p»  790),  the  author  had  but  one  resource 
left  by  which  he  hoped  to  determine  whether  the  tick  conveyed 
the  disease  to  the  sheep  or  not,  and  for  this  purpose  ticks  fmm 
diseased  sheep  wxre  introduced  into  the  cultivation  vessels 
containing  the  mutton  broth,  and  the  results  were  most  con- 
clusive. In  a  few  days  the  fluid  became  turbid,  and  was  found 
to  contain  numerous  bacilli  or  rod-Uke  bacteria,  in  no  respect 
distinguishable  from  those  got  in  the  fluids  from  the  diseased 
sheep ;  and  further,  that  the  peculiar  filaments  with  spores  in 
their  interior  were  also  seen  (figure  5,  e). 


Baciixuh  Chorea  Ovis. — Cultitations  fbdm  Tick. 
Fio.  5. 

e 


X700 


«k  Single  tow  a  of  hacttirm  with  traces  of  a  double  tow  rsmaliiiDg. 

6.   A  few  ro<l«  a<;etijiugly  imperfect. 

e,    Zooglacok  d,  A  perfect  aud  entire  t*.h1,  r.  MjoeliunL 
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Fio.  6. 
Bacillum  Chobxji  Ovis.— Cultivations  fbom  Tick. 


Double  row  splitiiDg  into  two  single  rows,  which  separate  longitudinallj. 
Double  row  in  another  stage  of  division. 
Two  8ingle  rows  lying  nearly  parallel.  d,  A  single  rod. 

ZoogloBa  with  disintegrating  bacillL      /.  Zooglcea  with  entire  badlli 


The  strawish-coloured  mould  which  soon  covered  the  ticks, 
when  stained,  dried,  clarified  with  oil  of  cloves,  and  mounted  in 
balsam,  presented  the  appearances  seen  in  figures.  5  and  6. 

Now  this  proved  nothing  beyond  the  fact  that  the  organism 
was  in  the  tick ;  but  whether  the  tick  received  it  from  the  sheep, 
or  the  sheep  from  the  tick,  was  a  point  yet  to  be  determined, 
and  for  this  purpose  ticks  were  obtained  from  perfectly  healthy 
sheep  and  treated  in  the  same  way,  and  the  conclusion  arrived 
at  was  that  the  organism  was  communicated  by  the  tick  from 
louping-ill  districts  to  the  sheep,  for  the  same  organism  was  found 
to  be  developed,  but  not  quite  so  quickly,  in  the  cultivation  as 
in  that  containing  the  tick  from  sheep  suffering  from  louping-ill. 

This  last  experiment,  repeated  over  and  over  again,  proved 
the  fact  that  the  ticks  experimented  with  contained  the 
spores  of  the  organism,  and  were  capable  of  infecting  sheep; 
and  that  the  reason  that  all  sheep  were  not  infected  was 
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simply  the  fact  that  many  sheep  were  able  to  resist  the  invasion 
of  the  organism,  or  suffered  so  slightly  that  they  were  not 
observed  to  be  ill. 

Tlie  infecting  organism  may  l>e  received  in  two  ways : — firstly, 
by  the  infected  tick  fixing  itself  in  the  skin,  thus  directly 
inoculating  the  higher  animal;  secondly,  by  the  ingestion  of 
ticks — which  in  their  earlier  stages  abound  in  the  grasses — the 
organism  giiius  access  into  the  system,  particularly  if  any  portion 
of  the  mucous  membrane  of  the  digestive  apparatus  be  abraded. 

Many  shee(»  even  luully  a(fect^?d  recover  from  loupirig-il!,  and 
it  is  fair  to  conclude  that  the  organism  has  but  a  transient  effect 
upon  many  others;  that  in  fact,  as  is  the  case  w*ith  other 
diseases,  many  are  aV)le  to  throw  it  off,  and  are  most  probably 
by  this  inocLilatiun  rendered  proof  in  many  or  even  the  majority 
of  instances  against  any  further  infection.  Tin's  conclusion  is 
borne  out  by  a  circunistance  well  known  to  flockmasters  and 
shejdierds,  namely,  that  sheep  removed  from  a  district  free  from 
lonping-ill  ai'e  much  more  liable  to  take  the  disease  than  those 
reared  in  **  loii ping-ill  districts." 

If  the  reader  will  refer  to  page  769,  he  will  find  the  above 
deduction  is  confirmed  by  French  experimentalists  on  external 
anthrax. 

In  order  to  complete  the  series  of  experiments,  it  was 
necessary  to  inoculate  mutton  broth  with  the  blood  and  spinal 
fluid  of  beiJtby  sheep  ;  and  this  was  ropeatedly  done,  and  in 
every  instance  with  no  result,  the  broth  remaining  perfectly 
clear  and  free  from  organisms  at  the  time  these  sheets  are  going 
to  press,  or  more  than  three  months  after  the  heidthy  spinal 
fluid  had  been  introduced  into  the  rnuttou  broth. 

The  Anti-Viviaection  Act  being  a  bar  to  the  experimental 
inoculation  of  animals  without  a  license,  and  owing  to  the 
dilhculty  of  obtaining  a  license,  it  has  been  hitherto  impossible 
to  determine  whether  the  disease  can  be  inoculated  from  the 
tick^  or  directly  cunveyed  from  one  sheep  to  another. — that,  in 
fact,  it  is  a  truly  infectious  disease ;  and  tlie  problem  must  still 
remain  unsolved  until  a  future  period.  If  found  to  be  inocu- 
lable  from  the  tick  to  sheep,  or  from  one  slieep  to  another, 
preventive  inoculation  with  attenuated  virus  will  then  have  to 
be  considered. 

An  endeavour  to  cultivate  from  the  jelly  obtained  from  the 
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spinal  canal  did  not  give  such  striking  results,  as  mycelium 
was  not  developed.  Seasoning  upon  this  fact,  the  author 
ventures  a  speculation  that  probably  the  disease  is  not  directly 
communicable  from  one  sheep  to  another,  and  that  the  organism 
(only  fully  developed  into  mycelia  in  some  sheep — others,  owing 
to  debility  of  constitution,  excessive  irritation,  or  other  causes, 
succumbing  before  the  development  of  the  muxa)  has  to  enter 
the  body  of  at  least  one  other  host,  namely,  the  tick,  and  that 
this  parasite  alone  is  capable  of  infecting  the  higher  animals. 

It  will  be  noticed  that  the  mycelia  or  filaments  and  bacilli  or 
rods  differ  in  size,  and  to  some  this  seems  antagonistic  to  the 
view  that  it  is  a  specific  organism. 

It  must,  however,  be  remembered  that  these  different  appear- 
ances are  due  to  the  varying  ages  of  the  growth,  and  that  the 
organism  seems  only  to  arrive  at  maturity  in  the  spinal  canal, 
where,  in  the  jelly  sometimes  there  found,  it  may  be  seen  in  its 
highest  development. 

The  great  question  giving  origin  to  these  investigations  is, 
what  is  the  remedy  for  the  disease  ?  and  the  reply  is,  destroy  the 
ticks  and  the  disease  is  prevented,  in  fact  exterminated. 

Various  remedies  are  recommended  for  the  destruction  of  ticks, 
and  some  of  these  are  simple  and  efficacious.  They  are  not  to 
be  pulled  off  unless  existing  in  small  numbers,  for  by  such 
means  the  rostrum  will  be  left  fixed  in  the  skin,  and  may  give 
rise  to  bad  results.  If  they  are  cut  asunder  with  a  pair  of 
scissors,  they  will  immediately  retract  the  sucking  oigan  and 
fall  off. 

Sponging  the  skin  with  a  decoction  of  tobacco,  saturated  with 
salt,  is  recommended  by  Professor  Simonds,  who  also  states  that 
one  ounce  of  creosote  to  four  of  linseed  oil,  rubbed  in  with  the 
point  of  the  finger  around  the  place  where  the  ticks  are  fixed, 
will  be  effectual  for  their  removal.  They  are  also  quickly 
destroyed  by  touching  them  with  the  oil  of  turpentine,  and  are 
thus  rendered  easily  detached  by  the  slightest  friction. 

Dipping  the  sheep  with  any  of  the  recognised  sheep-dips  will 
also  destroy  the  ticks,  but  this  procedure  cannot  be  very  con- 
veniently eflTected  at  and  about  the  lambing  season,  and  if  lambs 
were  dipped,  great  care  would  have  to  be  exercised  that  the 
dip  be  not  too  strong,  or  else  the  remedy  might  prove  worse 
than  the  disease. 
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The  great  question,  however,  is,  can  ticks  be  destroyed  and  I 

tlie  disease  prevented  ?  and   I  think  I  am  in  a  position  to  I 

answer  in  the  affirmative,  I 

It  must  be  borne  in  Tuind  that,  as  already  stated,  ticks  are  m 

I    only  found  where  the  hist  and  previous  year  s  grasses  are  rank  I 

Band  afiford  cover  for  the  parasites,  and  the  remedy  for  the  pre-  I 

vent  ion  of  the  disease  is  to  eat  down  if  possible,  cut,  burn,  or  I 

otherwise  remove,  during  the  autumn  all  the  long  gnxsses  of  the  J 

I)revious  summer's  growth.  ^H 

Mr,  Brotherston,  belie\dng  that  the  grasses  themselves,  in-       ^^ 
ested  with  micro-fungi  and  ergots,  are  the  cause  of  the  disease,  I 

ttrongly  recommended  this  method  for  the  disposal  of  superfluous  I 

>asturage,  which^  if  left  on  the  ground,  becomes  of  itself  diseased ,  I 

\nd  ia  supiwaed  by  him  to  1>e  capable  of  inducing  disease  in  stock  ;  I 

and  in  answer  to  the  question,  how  are  the  sheep  to  be  kept  I 

alive  when  the  pastures  are  thus  made  bare,  has  replied  that  I 

the  grasses  must  be  subsidised  with  corn,  roots,  hay,  &c.,  and  I 

that  by  thus  returning  something  to  the  laud,  which  is  gradually  I 

but  surely  impoverished,  the  grasses  will  become  of  a  better  I 

quality,  and  will  continue  to  grow  for  a  much  longer  period  I 

during  the  year  than  hitherto.  I 

Putting  aside  the  problem  wliich  is  yet  unsolved,  namely,  the  ^^| 
possibility  of  the  lou pi  tig-ill  organism  having  to  pass  one  of  its  ^^M 
stages  of  existence  as  a  micro-fungus  upon  some  grass  (such  as 
the  J^ardus  strtcta,  which  is  found  in  great  abundance  on  the 
poor  soil  in  such  localities)  before  entering  the  body  of  the  tick 
or  whether  it  is  hereditary,  as  it  were,  in  the  body  of  some  sheep 
ticks,  leaving  the  pasture  bare,  and  subsidising  it  with  hay  or 
corn,  recommends  itself  to  the  careful  consideration  of  all  inter- 
ted  in  sheep,  for  it  is  a  fact  placed  beyond  all  doubt,  that  by 
endering  the  pastures  bam  the  covers  and  hatching-places  of  the 
cka  are  thus  destroyed.  In  conlinnation  of  tliis  conclusion,  I 
ke  the  liberty  of  giving  the  experience  of  an  Ettrick  sheep- 
iirmer,  Mr.  Nichol,  Crosslee  and  Newborough  on  Ettiick,  who 
as  visited  by  Mr.  Brotherston  and  myself  on  24th  June  1882. 
Mr.  Nichol  stated  that  he  entered  the  farm  of  Newborough 
welve  years  ago,  and  that  the  louping-ill  was  then  very  bad. 
etween  Whitsunday  tenn  (May  25th)  and  August  he  lost  ten 
per  cent,  of  liis  loniba — thirty-two  out  of  sixteen  score — besides 
^several  ewes.    He  thought  the  farm  wua  noX*  >no\VV\  WV\SL«r         ^i 
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The  parks  were  all  in  rough  grass.  Next  year  he  bought  some 
cattle,  and  far  more  the  following  year ;  ate,  cut  down,  and  even 
burned  the  old  grasses ;  drained  and  limed  the  parks,  using  six 
tons  of  lime  per  acre  to  the  light  and  eight  tons  to  the  heavy 
land.  He  continued  to  eat,  cut,  and  bum  down  the  grasses  as 
bare  as  he  coi^d,  and  both  the  "  loupin-gill "  and  the  ticks 
became  scarcer  and  scarcer.  The  third  spring  after  he  entered 
the  farm  it  was  very  cold  and  sleety  up  to  and  after  the 
**  cutting  '*  time.  Ticks  were  very  much  scarcer  than  they  had 
been  before,  and  louping-ill  was  very  much  diminished  with 
him,  whilst  on  other  farms  it  was,  as  might  have  been  expected 
from  the  state  of  the  weather,  very  bad.  He  thought,  but 
wrongly,  as  he  has  now  found  out,  that  the  wet,  coarse  weather 
was  the  cause  of  the  scarcity  of  the  ticks. 

In  six  years  both  louping-ill  and  tick  had  both  almost  entirely 
disappeared — an  odd  one  now  and  then — and  he  has  had 
scarcely  any  since. 

He  has  kept  extra  stock,  both  of  cattle  and  sheep,  during 
summer.  The  number  of  cattle  kept  has  increased  from  forty 
to  one  hundred  and  twenty,  which  were  kept  during  the  summer 
of  1881.  The  cattle  are  sold  about  October,  but  about  thirty 
head  are  kept  on  the  hills  during  winter,  part  of  them  being 
tied  at  night.  Last  year  Mr.  Nichol  stated,  **  You  may  believe 
the  pastures  were  eaten  to  the  bone."  During  our  visit,  how- 
ever, we  found  that  the  grasses  were  more  luxuriant  and  of 
much  better  quality  than  on  any  neighbouring  land. 

"WTien  he  first  entered  the  farm,  the  land  kept  twenty- three 
score  of  sheep ;  it  now  keeps  thirty  score,  besides  the  extra  cattle. 

Mr.  Nichol  stated  he  had  been  a  shepherd  for  forty  years 
before  becoming  a  farmer ;  that  he  never  heard  of  artificial  food 
being  given  to  hill  sheep  until  1860.  Since  then,  when  the 
sheep  have  been  unable  to  graze  for  frost  and  snow,  he  has  fed 
artificially  upon  four  different  occasions,  with  half  a  pound  of 
corn  daily,  when  the  hay  was  done,  for  from  four  to  eight  weeks, 
or  until  the  grass  came,  and  found  the  sheep  to  do  well  during 
the  ensuing  summer,  and  did  not  require  any  artificial  feeding 
during  the  following  winter,  unless  it  was  a  bad  one.  When  so 
fed  the  sheep  came  ofif  the  hill  better  in  spring,  although  cattle 
had  been  on  all  winter. 

Braxy  slill  pTe\aWa  i^om  Q^\,^^\  \.^  ^-^wx^scrj . 
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Mr.  Nichol  has  held  the  neighbouring  farm,  Crosslee,  for  one 
year ;  both  louping-ill  and  tick  are  on  it.  He  put  seventy  head 
of  cattle  on  in  the  summer  of  last  year  (1881),  but  four  of  them 
were  poisoned  with  some  sheep-dip  left  on  by  the  last  tenant,  so 
he  became  frightened  and  sent  them  to  Newborough.  He  has 
twenty-six  on  now,  and  intends  to  have  more,  and  has  no  fear 
but  that  he  will  abolish  both  louping-ill  and  tick. 

There  is  a  strong  prejudice  amongst  even  the  most  enlightened 
sheep-farmers  and  shepherds  against  all  artificial  feeding  of  hill 
sheep  during  winter,  some  even  going  so  far  as  to  object  to  give 
hay  during  the  coarsest  weather,  when  the  ground  is  deeply 
covered  with  frozen  snow,  and  the  animals  actually  dying  from 
the  want  of  food,  upon  the  ground  that  by  being  fed  upon  hay 
^r  com  the  sheep  are  made  soft  and  incapable  of  standing  the 
vicissitudes  of  the  weather.  Mr.  Nichol  very  quaintly  remarked, 
*  Those  who  can  aflTord  to  let  their  sheep  die,  do  so,  but  I  cannot 
afford  this,  so  give  corn." 

One  farmer  whom  I  know  very  well  congratulated  himself 
that  his  heavy  loss  had  taken  away  all  his  weakly  sheep,  and  he 
had  now  a  good  strong  stock  to  breed  from,*  stock  that  would 
stand  anything,  even  starvation. 

One  moment's  rational  consideration  of  this  matter  would 
open  the  eyes  of  even  the  most  prejudiced,  and  convince  them 
that  starvation  never  leads  to  strength,  but  to  the  converse  con- 
dition, and  that  a  strong  healthy  stock,  although  able  to  live 
through  a  hard  winter  without  any  food  but  what  they  can 
scrape  up,  are  rendered  weak  and  debilitated;  and  that  the 
mortality  amongst  the  ewes  is  enormous  during  the  lambing 
season,  that  many  dead  lambs  are  brought  forth,  and  that  where 
both  mother  and  offspring  survive,  the  latter  often  dies  from 
starvation,  the  ewe  being  unable  to  afford  it  its  natural  susten- 
ance. It  must  also  be  borne  in  mind  that  exhaustion  of  soil, 
micro-fungi  on  grasses,  ticks,  poverty,  and  louping-ill  are  co- 
existent. 

In  conclusion,  I  would  earnestly  recommend  all  who  may  read 
these  observations  to  carefully  consider  the  suggestions  laid 
down,  to  increase  the  number  of  their  stock,  and  thus  utilise 
that  which,  if  left  on  the  ground,  becomes  a  source  of  mischief 
not  only  in  itself,  but  by  affording  a  cover  and  harbour  for 


808  SUPPLEMENT. 

parasites,  which  I  think  have  been  proved  to  be  the  source  of 
enormous  losses. 

With  -regard  to  the  ked,  Melophoffus  ovis,  found  upon  all 
sheep,  and  having  no  connection  with  the  disease  under  con- 
sideration, it  was  discovered  that  those  removed  from  sheep 
sufifering  from  louping-ill  contained  the  germs  of  the  organism, 
and  that  it  could  be  cultivated  as  readily  as  that  of  the  tick 
itself,  whereas,  when  it  was  removed  from  sheep  healthy  and  not 
upon  louping-ill  land,  no  results  were  obtained,  although  several 
experiments  were  made. 


CHAPTEE  IV 
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LIP^MIA :  FATTY  BLOOD,  WITH  EXTREME  OBESITY 
OF  TILE  BODY  GENERALLY,  AND  FATTY  DEGENE- 
KATIOX  OF  THE  HEART,  LIVER,  AND  KIDNEYS 
IN  SHEEP. 

In  Febniaiy  1882  I  was  consulted  by  a  geiitlenian  living  in  the 
West  Highlands  regarding  a  fatal  disease  wliich  Lad  appeared 
araongst  his  ewes,  mostly  among  gimmers. 

The  liistory  of  the  outbreak  was  very  meagre,  and  was  from 
the  farm  manager,  who  stated — 

"The  appearance  when  first  attacked,  or  rather  when  we 
notice  them,  is  that  they  do  not  follow  the  flock,  and,  when 
walking,  propping  their  legs  as  appearing  to  keep  them  from 
falling,  which  they  often  do,  always  going  down  head  first 

"Their  droppings  not  at  all  natural,  and  mixed  with  a  slimy 
ndxture  of  blood,  lliey  live  from  three  to  four  days  after  we 
detect  them  ill. 

•*  Their  food  for  the  last  three  months,  turnips  carted  out  on 
grass  land,  with  an  allowance  of  half  a  pound  of  Indian  com 
and  cotton  cake  mixed  per  day. 

"  I  may  add  that  they  were  turned  into  the  turnip  fields  to 
pick  up  broken  and  small  turnips,  but  w^ere  only  there  about 
three  weeks,  during  which  time  they  had  full  turnips,  and  looked 
the  very  picture  of  hetdth. 

**  Mostly  all  the  dead  ewes  wlien  opened  have  shown  a  great 
deficiency  of  blood." 

The  proprietor  in  a  short  note  informed  me  that  **  the  only 
treatment  that  has  been  attempted  is  giving  a  dose  of  castor  oil, 
and  that  some  of  those  showing  symptoms  of  disease  improved 
since  the  giving  of  cotton  cake  was  diseoi\lv\\u<i^I* 


810  SUPPLEMENT. 

These  letters  were  accompanied  by  the  carcase  of  a  sheep  of 
the  Shropshire  Down  breed  in  an  advanced  state  of  decom- 
position. 

On  a  post  mortem  examination  being  made  the  whole  body 
was  found  to  be  loaded  with  fat ;  that  of  the  abdominal  parieties 
being  several  inches  in  thickness ;  the  sublumbar  region  had 
many  pounds  of  fat  in  it,  and  here  it  was  found  that  the  interior 
of  the  fatty  masses  had  undergone  ciystallisation ;  well -formed 
crystals  of  stearine  and  margarine  being  found  in  the  midst  of  a 
dry  kind  of  debris. 

The  structures  of  the  liver  and  of  the  heart  were  not  only 
thoroughly  infiltrated  with  oil  globules,  but  had  undergone  fatty 
degeneration  to  an  advanced  degree ;  the  lungs  were  congested, 
and  the  large  pulmonary  vessels  filled  with  thrombi ;  the  cardiac 
ventricles  were  quite  full  of  blood,  showing  that  death  had  been 
induced  by  testhenia  and  pulmonary  congestion. 

Microscopically  examined,  the  blood  (which  was  pale  in  colour 
when  seen  with  the  naked  eye)  from  the  heart,  pulmonary  vessels, 
and  from  other  parts,  was  found  to  be  loaded  with  oil  globides, 
as  represented  in  the  drawing,  which  was  made  on  the  spot. 


a.  Blood  corpuscles  altered  in  shape. 

5.  Oil  globules,  isolated  and  in  groups,  scattered  about  the  field. 

It  will  be  seen  that  the  oil  globules  vary  in  size,  some  being 
smaller,  some  much  larger  than  the  red  blood-corpuscles.  It  was 
unfortunate\y,\vovjevex/\\xi^o%^\!c\fc\.^^\^^^Ye  microscopic  slides 
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of  the  blood  and  tissue  owing  to  the  advancing  decomposition  ; 
but  notwithstanding  this,  the  fat  gave  the  usual  reactions  with 
perosmic  acid  and  other  staining  materials. 

I  am  not  aware  that  this  disease  has  ever  been  observed  by 
any  veterinary  writer,  and  it  was  only  in  1874  that  Professor 
Kussmaul  first  drew  attention  to  it  in  the  DeiUsches  Archivfur- 
Klinische,  as  causing  a  remarkable  mode  of  deatli  in  diabetes 
mellitus  of  the  human  being ;  the  fatal  symptoms  consisting  in 
a  peculiar  kind  of  dyspnoea,  whicli  after  a  time  was  accompanied 
by  and  ended  in  coma. 

In  1879,  the  late  Professor  Sanders,  and  D.  J.  Hamilton, 
M.B.,  Edinburgh,  investigated  two  cases  after  death  from 
diabetes,  and  found  a  condition  of  the  blood  similar  to  that 
described  above. 

Death  from  lipaemia  has  also  been  observed  in  cats  which 
have  suffered  from  exhaustive  diseases,  accompanied  by  great 
emaciation,  but  no  cases  have  hitherto  been  recorded  in  which 
this  condition  of  the  blood  has  accompanied  obesity  of  the  body 
generally. 

Fatty  embolism  of  the  pulmonaiy  artery  is  a  cause  of  death 
in  some  cases  of  compound  fractures  of  the  long  bones  in  man, 
and  is  accounted  for  by  the  fact  that  the  medulla  of  the  osseous 
canal  gains  entrance  into  the  ruptured  blood-vessels,  and  is  thus 
mixed  up  with  the  general  circulation,  becoming  arrested  in  its 
passage  through  the  pulmonary  vessels,  and  there  forming  a 
block  to  the  pulmonary  circulation,  which  finally  effectually 
stops  the  aeration  of  the  blood,  and  causes  death  by  apnoea. 

On  comparing  the  fat  condition  of  the  body  of  this  sheep  to 
the  emaciation  of  diabetic  subjects,  one  cannot  help  being  stnick 
with  the  contrast  between  the  two  extremes.  It  is  certainly 
difficult  to  answer  the  question,  how  is  the  fat  produced  in  the 
blood  of  diabetic  patients  ?  but  in  this  sheep  the  conclusion  seems 
self-evident :  that  we  had  an  animal  which  (along  with  others) 
»had  been  fed  up  to  such  a  point  that  it  could  no  longer  either 
assimilate,  utilise,  or  excrete  the  highly  nutritious  matters 
contained  in  its  food. 

The  Shropshire  Down  breed  of  sheep  are  noted  for  their 
fattening  properties,  and  in  this  case  we  had  an  example  of  an 
animal  having  been  fed  beyond  the  point  of  perfection.  The 
winter  of  1881-2  was  a  remarkably  open  one ;  grass  waa  ^lexvtvCvsl 
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throughout  the  season,  and,  in  addition  to  an  abundance  of  grass, 
these  sheep  had  a  full  allowance  of  turnips,  besides  corn  and 
cotton  cake.  This  rich  food,  the  quantity  of  which,  however, 
does  not  strike  one  as  being  outrageously  great,  given  in  addition 
to  the  turnips  and  grass  to  animals  whose  fattening  qualities  is 
so  well  known,  was  evidently  too  much.  After  feeding  upon 
it,  the  sheep  would  have  little  or  no  inclination  to  roam  about ; 
indeed,  grass  being  abundant,  there  would  be  no  necessity  for 
them  to  travel  far  in  search  of  food ;  fat  was  consequently  so 
rapidly  formed  that  all  the  tissues  of  the  body  became  loaded 
with  it,  and  finally  the  blood,  where  it  caused  an  obstruction  to 
the  circulation,  and  thus  induced  death. 
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Tubal  or  Bronchial  Sounds,  .  518 
Absence  of  Sound,  .  ,  518 
Secondary  Crepitations,  .  519 
Pleural  Sounds,  .  .  .  519 
Friction  Sounds,  .  .  .  519 
Absence  of  Sound,  .  .  520 
Cardiac  Sounds,  .  .  .  520 
Morbid  Sounds,  ...  521 
Percussion  in  Disease,  .  .  522 
Catarrh  and  Laryngitis,  .  523 
Synonyms,  Symptoms,  Causes, 
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Sporadic  Piskasks — continued. 
Local  Diseases — cotUinuetL 
Laiyngitia,  Pathology  and  Symp- 
toms,         ....  524 
Treatment,    .         .         .         .  525 
Sequelae,         ....  526 
Croup,  Ctvakche  Trachealis,  527 
Definition,     .         .         .         .527 
Symptoms,     ....  528 
Treatment,    .         .         .         .529 
Bronchitis,           .        .        .  583 
Definition,     ....  538 
Treatment,    ....  546 

Aloes, 547 

Chronic  Form,        .         .         .  548 
Emphysema  op  the  Lungs,  Chronic 

and  Vesicular,  .  .  549 
Interlobular  Emphysema,  .  550 
Treatment,  ....  550 
Congestion  of  the  Lungs,  Pul- 
monary Apoplexy,  .  .  551 
Causes,  ....  552 
Symptoms  and  Treatment,  .  553 
Pott  mortem  of,  .  .  .  555 
Inflammation  of  the  Lungs, 

Pneumonia,  .  .  .  556 
Synonyms,  Varieties,  and  Patho- 
logy, ....  556 
Artenal  Injection,  .  .  557 
Red  Hepatization,  .  .  557 
Grey  Hepatization,  .  .  558 
Suppuration,  .  .  .  558 
Gangrene,  ....  559 
Etiology,  ....  561 
Symptoms,  ....  561 
HsemoptysiB,  .  .  .  565 
Treatment,  .  .  .  .565 
Bleeding,  ....  565 
Blisters,  ....  569 
Pleurisy  and  Pleuritis,   .         .  572 

Definition 572 

Symptoms,    ....  574 

Hydrothorax,         .         .         .  574 

Treatment,    ....  576 

Paracentesis  Thoracis,    •         .  578 
Diseases  of  the  Heart  and  its 

Membranes,  .  .  .  581 
Functional  Derangement,  .  581 
Organic  Diseases,  .  .  582 
Hypertrophy,  .  .  .  582 
Pericarditis,  .  .  .  584 
Symptoms,  ....  584 
Traumatic  form,  .  .  .  586 
Treatment,  ....  589 
Endocarditis,  .  .  .  591 
Morbid  Anatomy  and  Treat- 
ment, ....  591 
Diseases  of  the  Valves,  .  593 
Angina  Pectoris,  .  .  594 
Cyanosis,  .  .  .  .  595 
Ectopia  Cordis,  .  .  .  595 
Affections  of  the  Diaphragm,  696 


Sporadic  Diseases — continued. 
Local  Diseases — continued. 

Spasm  and  Treatment,  .         .  596 

Rupture  of,   .         .         .         .  596 
Diseases   of    the   Digestiys 

Organs,    ....  598 
Comparison  of  Organs  in  different 

Animals,    ....  598 

Stomach 600 

Indigestion,  ....  600 
Causes  and  Symptoms,  .  .  600 
Treatment,  .  .  .  .  601 
Indigestion  with  Engorgement,  603 
Synonyms  and  Causes  in  Horse,  603 
Causes  in  Homed  CatUe,  .  604 
Vomition  in  the  Lower  Ani- 
mals, ....  605 
Symptoms  in  the  Ox  and  Sheep,  6u5 
Treatment,  ....  606 
Impaction  of  the  Rumen  with 

Solid  Matters,    ...  606 

Rumenotomy,         .         .         .  603 

Impaction  of  the  Third  Stomach,  608 

Abomasitis,   ....  608 

Treatment,    ....  609 

Impaction  in  the  Dog  and  Cat,  610 

Gastrorrhoea  in  the  Dog,  610 
Symptoms  of  Gastric  Impaction 

in  the  Horse,      .        .        .  611 
Treatment  of  Gastric  Impaction 

in  the  Horse,  .  .  .  611 
Rupture  of  the  Stomach,  .  612 
Symptoms,  .  .  .  .  612 
Vomition,  .  .  .  ,  618 
Causes,  ....  613 
Diseases  of  the  Bowels,  614 
Constipation,  Causes  and  Treat- 
ment,        ....  614 

Colic 615 

Spasmodic  Colic,    .         .         .  615 

Symptoms  of,         .        .        .  616 

Treatment  of,         .  617 

Flatulent  Colic,     ...  616 

Symptoms,     .         .        .         .  616 

Treatment,    ....  618 

Spasmodic  Colic,    .         .         .  618 

Pimcturing  the  Colon,    .         .  619 

Impaction  of  the  Colon,          .  619 

Rupture  of  the  Colon,    .         .  620 

Rupture  of  the  Rectum,          .  621 

Inversion  of  the  Rectum,        .  621 

Haemorrhoids  or  Piles,    .         .  622 

Cause  and  Treatment,    .  623 

Imperforate  Anus,          .         .  623 
Inflammatory  Diseases — Enteritis,  624 

Causes,          ....  624 

Pathology  and  Symptoms,      .  625 

Treatment,    ....  627 

Bleeding,       .         .         .         .  628 

Intussusception,     .         .         .  629 

Definition,     .         .         ,         *  ^'^^ 
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Sporadic  Diskasvs— (xm^mtret^. 

Local  Diseabbs— <x>nh'nuet/. 

Volvulus,       .... 

681 

676 

632 

Symptoms,     ... 
TVeatment,    . 

.        677 

Calculi,          .... 

632 

677 

Diarrhoea,      .... 

686 

Floating  Kidney,  . 

678 

Definition  and  Symptoms, 

636 

Hsmaturia— Renal  Calculi, 

678 

Treatment,    .... 

637 

Cystitis— Inflammation    of 

the 

Superpuivation,      . 

Causes  oC      .         •         .         • 

638 
639 

Bladder,    . 
Symptoms  and  Treatment, 

67» 
679 

From  Aloes, 

639 

Retention  of  Urine, 

679 

Prevention  after  a  Cathartic, . 

640 

Enlarged  ProsUtes, 

680 

Treatment,    .... 

640 

Inoontinenoe  of  Urine,   . 

681 

Inflammatory  Diarrhcea, 

641 

Hysteria,       . 

682 

Raw  Potatoes  producing. 

641 

Pabturient  Feteb, 

688 

Dysentery,     .... 

643 

Acute  Metritis,  or  Inflamms 

tion 

Definition  and  Causes,    . 

648 

of  the  Womb,     . 

68S 

Symptoms  and  Treatment, 

643 

Definition  of. 

683 

Ascites  or  Dropsy  of  the  Abdomen,  645 

Pathology,     . 

684 

Causes,          .... 

645 

Symptoms,    . 

68S 

Symptoms  and  Treatment, 

646 

Treatment,    . 

68 

DiSBARBS  OF  THX  LlVER, 

647 

Sporocyst,     . 

701 

Congestion,    .... 

647 

Statical  Symptoms, 

25 

Symptoms,     .... 

648 

Stertorous  Breathing, 

41 

Treatment,    .... 

649 

Stethoscope, 

502 

Elaterium  in  the  Dog,    . 

649 

Stomach,  Causes  of  Rupture, 

618 

Liver,         .         .  "      . 

„        Diseases  of,   . 

600 

6S0 

„         Impaction  of  the,  . 

603 

Causes  and  Symptoms,  . 

661 

„        Rupture  of  the. 

612 

Treatment 

652 

Staggers,        . 

457 

Chronic  Hepatitis, 

652 

Stomach,  Symptoms  of  Rupture  of 

612 

Induration  (Cirrhosis),    . 

652 

„         Yomition  in  Rupture  of. 

618 

Cases  of  Cirrhosis, 

654 

Stomatitis  Pustulosa  Contagiosa 

in 

Softening,  RamolUssement,  Rup- 

Horse,               .         .        .         . 

234 

ture  of  the  Liver, 

657 

Strangury, 

681 

Causes  and  Poti  mortem  of,     . 

658 

Strength  and  Weakness  of  the  Pul 

se,       39 

Treatment,    .... 

659 

Strongyli,      .... 

696 

Jaundice,  Icterus  or  the  Yellows, 

659 

Strongylus  Filaria, 

728 

Causes,          .... 

660 

„          Micrurus,    . 

728 

Treatment,    .... 

661 

„          Armatus,     . 

728 

Gall  Stones,  .... 

662 

„          Tetracanthus, 

781 

Diseases   of  the   Spleen    ane 

Study  of  Pathology,  Essentials  to 

the,       2 

Pancreas, 

663 

Sturdy,         .... 

747 

Lymphadenoma  of  the  Spleen, 

6C3 

„       Symptoms  of, 

, 

748 

Diseases  of  the  Kidneys,    . 

666 

„       Trocar  in. 

,         , 

749 

Urine  in  the  Lower  Animals, 

666 

Succinca  Putris,    . 

, 

700 

Urea, 

667 

Succussion  of  Chest, 

505 

Oxalate  of  Urea,    . 

667 

Sulphurous  Acid  as  an  Anti-Paras 

luc,   720 

Uric  Acid,     .... 

668 

638 

Hippuric  Acid, 

668 

Causes  of,    . 

639 

Extractive  Matters, 

669 

„               from  Aloes, 

639 

Saline  Matters,      . 

669 

,,              Prevention  of. 

640 

Excess  of  Phosphates,    . 

670 

,,              Treatment  in. 

640 

Pus  and  Blood, 

670 

Suppuration  of  the  Lung, 

558 

Albumen,       .... 

670 

Surface  and  Extremities,  Symptc 

»ms 

Nephritis— Inflammation    of    the 

from  the,           .         .         .         . 

28 

Kidneys,    .         .        : 

672 

Sympathetic  Symptoms, 

24 

Definition  and  Causes,    . 

672 

Symptomatology, 

4 

Symptoms,     .... 

673 

Symptoms  and  Signs  of  Disease — 
Symptoms,     .         .         .         . 

Post  mortem  and  Treatment,  . 

674 

23 

Cantharides, 

675 

Definition,     .         .         .         . 

23 

Sequels,        .... 

^lt> 
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Symptonu  and   Signs  of    DiaeMe — 
continued. 

Idiopathic,  ....  24 
Hympathetic  or  Secondary,  •  24 
Premonitory  or  Precursory,  .  24 
Commemorative,  ...  24 
Diagnostic,  Prognostic,  Thera- 
peutic, ....  24 
Objective,  ....  24 
Active  or  Dynamical,  .  25 
Passive  or  Statical,  .  .  25 
Positive,  ....  25 
Negative,  ....  25 
Diagnosis,  Art  of ,  .  .  .  25 
Pathognomonic  or  Pathognostic,  25 
Example  of  Diagnosis,  .  25 
Forming  of  Prognosis,  .  .  25 
General  ....  26 
Visible  Mucous  Membranes,  .  26 
Surface  and  Extremities,         .  28 

Pulse, 29 

Frequency  of ,         .         .         .  88 

Quick, 84 

Slow, 85 

Infrequent,    ....  85 

Volume  of,    ....  86 

Feeble,  Small,  Hard,  and  Soft,  87 

Double,          ....  89 

Strength  and  Weakneis  of,  caused  by,  89 

Venous,         ....  89 

Respibatort  FuNcnoNS,.        .  40 

Quickened  Breathing,     .  40 

Difficulty  of  Respiration  (Dyspnoea),  40 

Bbrathino,  Stertorous,              .  41 

Abdominal,    ....  41 

Thoracic,       ....  41 

Irregular,       ....  41 

CouoH,  Varieties  of,           .        .  42 

bECRETIONS,        ....  42 

Perversion  of ,         .        .         .  48 

Calorific  Functions,      .        .  48 

Abnormal  Heat,    ...  45 

Symptoms  of  Acute  Farcy,   .         .  280 

„          Acute  Glanders,        .  224 

„         Albuminuria,    .         .  677 

„         American  Horse  Disease,  868 

„          Aniemia,  ...  80 

„          Apnoea,    .         .         .  105 

„          Ascites,    .         .         .  646 

„          Asthma,  ...  482 

„          Azoturia,           .         .  418 

„          Bronchitis,                 .  535 

„          Canine  Distemper,    .  258 

Catarrh,    ...  523 

„          Catarrhal  Fever  of  Ox,  841 

„          Cerebral  Apoplexy,  .  466 

„          Charbon,           .         .  298 

„          Chorea,     .         .        .  451 

„          Chronic  Glanders,     .  227 

„          Coma,       ...  109 

„  Congestion  of  the  Lungs,  558 

„         Coagegtive  Apoplexy,  473 


Symptoms 

of  Croup,      .        . 

TAQM 

528 

i» 

Cystitis,    .        . 

679 

tt 

Diabetes, 

411 

ft 

Diarrhcea, 

686 

»> 

Diphtheria, 

581 

♦» 

Dysentery. 
Ecsema  Contagiosa, 

644 
181 

II 

EncephaUtis,    . 

459 

tt 

Enteritis, 

625 

If 

Epilepsy, 

449 

If 

Epizootic  CeUulitis, 

848 

II 

Flatulent  CoUc, 

616 

If 

Gastriclmpactionof  Hor8e,611 

II 

Hepatic  Congestion, 

648 

!• 

Hepatitis, 

651 

If 

Hoose  in  Calves, 

720 

II 

„     in  Lambs, 

715 

II 

600 

II 

Influenza, 

883 

II 
II 

Laryngitis,       . 
Lead  Poisoning, 

524 
485 

II 

Maladie  da  Colt, 

241 

II 

Metritis,  . 

685 

It 

Necnemia, 

112 

II 

Nephritis, 

673 

1) 

Oxaluria, 

419 

II 

Pericarditis,      . 

584 

II 

Pleurisy,  . 

848,  574 

«l 

Pleuro-Pnemnonia, 

157 

II 

Premonitory,  of  Pleuro* 

Pneumonia,  • 

158 

>l 

Pneumonia,      • 

561 

II 

Purpura  Hasmorrhagica,   868 

ft 

Rabies  in  the  Dog, 

213 

fl 

ft            Horse, 

216 

II 

Red  Water,      . 

427 

II 

882 

ff 

Rinderpest, 

181 

II 

Rot  in  Sheep,  . 

742 

ft 

Rupture  of  the  Stomach,  612 

It 

Scarlatina, 

877 

ft 

Spasmodic  Colic, 

616 

tl 

Sturdy,    . 

747 

11 

Tuberde, 

896 

tl 

Tympanitis  in  the  Ox 

tt 

andSheep^    . 

605 

tl 

Variola  Ovinse, 

200 

tt 

Variohi  Vaccina, 

189 

It 

Volvulus, 

681 

Syncope,  Kinds  of,        .        .        . 

102 

Synonyms  of  Catarrii,   . 

528 

Charbon,  . 

259 

Eczema,    . 

181 

Inflammation   of   the 

Lungs, 

556 

Influenza, 

828 

MahuUe  du  Colt, 

239 

Plenalvia, 

603 

157 

Rinderpest, 

131 

Tabular  wncaxi^OTMSiiV.  ci^ii\«i«^^  «       'V^'^ 
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Tape-Worms^        .        .        . 

FAGS 

707 

Treatment  of  Diphtheria,      . 

rjMS 
532 

, ,          Arrangement  of  Specu 
of  the  Dog, 

»  of,  755 

708 

Dysentery, 
Ecsema,  . 

644 

187 

„          Treatment  of,    . 
Taenia,          .         . 

756 
755 

Emphysema,    . 
Encephalitis,    . 

550 
464 

,,      ComuriB,     •         •        • 

755 

Endocarditis,  . 

59i 

„      CnxiooliB,         .        . 

755 

Enteritis, 

627 

„      Cucumerina, 

755 

EpUepsy, 

450 

„      Echinocooous,     . 

755 

Epixootic  CeUuHtIs,  . 

344 

„      Expansa,    . 

755 

Farcy,     . 

233 

„      Mai^ginata, 

755 

Gapes,     . 

722 

„      Mediocanellata,  . 

755 

Gastritis  in  the  Horse,      611 

„      Serrata,      .         .        . 

756 

„        in  Ruminants,    609 

„      Solium,       . 

765 

Hepatic  Congestion, 

649 

Temperature  of  Surface  and  Eztren 

dties,  28 

Hepatitis, 

652 

„            Animal,  in  Health, 

43 

Hoose  in  Gabres, 

721 

„        in  Disease 

44 

„      in  Lamb^ 

715 

Theory  of  Ferments,     . 

821 

Indigestion,      . 

601 

Theory  of  Organic  Germs,     . 

821 

Influenza, 

387 

„        Bioplasm,      . 

821 

Jaundice, 

661 

44 

Laiyngitia, 
Lead  Poisoning, 

525 

Therapeutic  Symptoms, 

24 

437 

Therapeutics, 

2 

Maladie  du  Colt, 

250 

Thoracic  Breathing, 

41 

Metritis, 

685 

„        Sounds, 

46 

Milk  Fever,     . 

475 

Thortei^Hl,  .... 

500 

Necnemia, 

112 

Thrombi,  Formation  of. 

62 

Nephritis, 

677 

Ticks,  Ixodes, 

793 

Ozaluria, 

422 

Tissue,  Atrophy  of. 

52 
52 

Paraplegia,       . 
Pericarditis,     . 

497 
589 

„       Nutrition  of,     . 

56 

Piles,       . 

623 

„      Oxidation  of,     . 

44 

Plethora, 

85 

,,      Transformation  of  the,  Ef 

feet 

Pleurisy, 

352,  576 

on  Blood,     . 

87 

Pleuro-Pneumonia, 

175 

Tonic  Spasms, 

51 

Pneumonia, 

565 

Tracheal  Sounds,  . 

514 

Preventive,  of  Rabie 

IS,       218 

Trachearia,  .... 

718,  688 

Principles   of    the. 

of 

Tracheotomy  in  Scarlatina,    . 

380 

Uraemic  Afieetioni 

i.          91 

Traumatic  Pericarditis, 

586 

Purpura, 

374 

Treatment  of  Albuminuria,  . 

677 

Rheumatism  in  the  E 

[or8e,386 

„             American  Horse  Dii 

lease,  365 

in  the  ( 

)x,      387 

„             Anaemia, 

83 

Rinderpest,      . 

154 

,,            Ascarides, 

736 

Roaring, . 

512 

„             Ascites,  . 

646 

f  > 

Rot  in  Sheep,  . 

741 

„             Asthma,  . 

433 

It 

Rupture  of  the  Live 

r,        659 

,,             Azoturia, 

417 

t» 

ScarUtina, 

380 

,,             Bronchitis, 

646 

ft 

Spasm  of  the  Diaphr 

agm,  596 

,,             Canine  Distemper, 

256 

It 

Spinitis,  . 

490 

„             Catarrh,  . 

623 

tt 

Superpurgation, 

640 

„            Catarrhal  Fever  in  t 

he 

II 

Tape-Worms,  . 

709 

Ox,       .         . 

342 

tt 

Tubercle, 

403 

,,             Cerebritis, 

456 

tt 

Tympanitis  in   Rue 

Di- 

„             Charbon, 

299 

nants,  . 

606 

Chorea,    . 

452 

tt 

Variola  Ovinae, 

225 

,,             Colic, 

617 

tt 

Variola  Vaccinae, 

196 

,,            Congestion, 

92 

II 

Volvulus, 

631 

„ .                   „          of  the  L 

ungs,  553 

Trematoda, 

.... 

680 

„             Congestive  Apoplex 

y,        469 

II 

causing  Rot  in  Sheep, 

737 

,,             Croup,      . 

629 

Trembling, 

or  Louping-Ll,    . 

786 

Cystitis,   . 

679 

Trichina  Spiralis,  . 

707 

„             Diabetes, 

412 

Arcuata,    Stronirvlu 

s 

„            Dimliaea., 

^^1 
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Trichinaris,           .... 

737 

TrichiniMia,           .... 

691 

Trichocephalus  Affinis,  . 

696 

„           Diapar,    . 

694 

Trichodectea  latu«, 

709 

Tricks  of  Horse-Coupers, 

434 

Trocar  in  Flatulent  Ck»lic,      . 

618 

Tubal  Sounds,       .... 

515 

Tubercle, 

388 

„        Artificial  Production  of,  . 

395 

,,        Causes  of,        . 

391 

,,        Chemical  Composition  of. 

891 

„        Conversion  of, 

390 

„        Dr.  Williams  on,     . 

392 

„        Virchow  on,    . 

898 

„        Symptoms  of,  . 

396 

„        Treatment  of, 

403 

„        Further  Observations  on, 

780 

Tubercular,  Cheesy  Matter  not,      . 

60 

,,          Deposits  in  Brain, 

483 

Dysentery, 

399 

Tumours,  Caseous, 

400 

,,         from  Hypertrophy, 

70 

of  Pineal  Body,     . 

485 

Tympanitis,  Causes  of,   in  Homed 

Cattle,    . 

604 

„          in  Ox  and  Sheep,  Treat- 

ment of. 

606 

„          Symptoms  in  the  Ox  and 

Sheep,    .        .        . 

605 

Urea,  Composition  and  Source  of,  . 

667 

,,     Demonstration  of  Nitrate  of. 

416 

„     Influence  of,  in  excess, 

87 

„     Nitrate  of,  .... 

6G7 

„     Oxakte  of,  . 

667 

„     Source  of,    . 

87 

Uric  Acid, 

668 

Urine,  Albumen  in,       .         ,         . 

670 

,,     Changes  in  the,  in  Rinderpest, 

147 

„     Excess  of  Phosphates  in,      . 

670 

„     Extractive  Matters  of. 

669 

,,     in  Azoturia, 

420 

,,     in  the  Lower  Animals, 

666 

,,     in  Oxaluria, 

420 

,,     Incontinence  of, 

681 

„     Pus  or  Blood  in. 

670 

,,     Betention  of,      . 

679 

,,     Saline  Matters  of. 

669 

Use  of  Thermometer,    . 

44 

Variation  in  Constituents  in  Blood, 

72 

Varicella  Bourn,    .... 

206 

TAom 

Varieties  of  Cough,       ...  42 

„         of  Pul^         ...  83 

Variola  Equine,   ....  193 

Variola  Ovinse,     .         .         .         .  197 

„          „       History  of,    .        .  197 

„          ,,       Post  mortem  of,      .  205 

„           ,,       Statistics  of ,   .        .  205 

„          „       Symptoms  of,        .  200 

„          „       Treatment  of,        .  205 

,,      Vaccinae,  ....  189 

Variola  Vaccinae,  Symptoms  of ,       .  189 

,,  „        Transmitted  from 

Man  to  Cattle,  190 

„           „        Treatment  of,      .  196 

Venous  Pulse,       ....  39 

Ventilation,  Imperfect,          .         .  20 
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